THE 


AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES. 


JANUARY, 1897. 


ON CERTAIN FEATURES IN THE PROGNOSIS OF PNEUMONIA. 


By WILLIAM OSLER, M.D., 
PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. 


Tue higher the mortality the more difficult is it to estimate in any 
disease the value of the various elements of prognosis. Pneumonia is 
certainly the most fatal of the acute infections of adults in temperate 
climates. No other disease kills from one-fourth to one-third of all 
persons attacked. Very elaborate statistics have been collected show- 
ing the death-rate of the disease. These have been grouped together 
by Wells, of Chicago, in one of his excellent papers on pneumonia. 
Of 233,730 cases the mortality was 18.1 per cent. 

Unfortunately it is chiefly from hospitals that we have to gather our 
facts. §S. H. Dickson, whose essay on ‘‘Pneumonia” is a storehouse 
of valuable information, comments on ‘‘the remarkable equality of 
this proportional mortality in peace and all comfort, in hospitals of 
wealthy communities, in the field of destructive war, and in hospitals 
and barracks the emphatic seats of destitution, privation, exposure, 
and neglect.” 

A few years ago I collected the statistics of mortality from some of 
the leading hospitals of this country. In the Montreal General Hos- 
pital the death-rate was 20.4 per cent.; at the Charité Hospital, New 
Orleans, 38 per cent.; at the Pennsylvania Hospital, Philadelphia, 
29.1 per cent.; at the Boston City Hospital, 29.1 per cent.; at the 
Massachusetts General Hospital, 25 per cent. These figures are very 
much the same as those in the large English hospitals, given recently 
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by Dr. Leech.' Thus at St. Thomas’s for eleven years the mortality 
was 20 per cent.; at St. Barthulomew’s Hospital for fifteen years the 
mortality was 18.6 per cent.; at the Edinburgh Royal Infirmary, 27.1 
per cent.; at the Manchester Royal Infirmary, 28.8 per cent. 

Of the first 124 cases of croupous pneumonia admitted to or develop- 
ing in the Johns Hopkins Hospital, 37-died, a mortality of 29.8 per cent. 

The mortality in private practice, though high, does not reach the 
figures which I have just given. The only large statistics available on 
this point are those in the ‘‘Report of the Collective Investigation 
Committee of the British Medical Association,” which was drawn chiefly 
from private practice. The mortality was only 12 percent. I wish there 
could be a collective investigation on this point from the practices of 
eight or ten of the leading family physicians in New York, Phila- 
delphia, Boston, and Baltimore. I feel sure that the figures in adults 
would show a very high death-rate. It would scarcely be fair to ask 
consultants to speak of their figures, as they see only the more severe 
forms. I should say the mortality among the cases which I see with 
physicians is at least 50 per cent. 

Among the circumstances influencing the prognosis some are gen- 
eral, as age, race, and habits; others special, as the degree of involve- 
ment of the lung, the fever, complications, ete. 

Age is avery important factor. As Sturges remarks, the old are 
likely to die, the young to recover. Series of cases are quoted in 
Wells’s paper in which the mortality in children has ranged from 1.9 
to only 3.3 per cent. On the other hand, above sixty years of age 
the death-rate is very high, reaching 50 to 60, or even 80 per cent. 
So fatal is it that to die of pneumonia in this country is said to be the 
natural end of elderly people. 

The disease appears to be much more fatal in the negro than in the 
white. The very high rate of mortality from the disease in the South 
is stated to be due to this cause, but of the first 124 cases at the Johns 
Hopkins Hospital 23 were in colored patients, with 6 deaths, a mor- 
tality of 26 per cent., against 101 whites, with 31 deaths, a mortality 
of 30.6 per cent. 

Previous habits of life and the condition of bodily health at the 
time of the attack form the most important factors in the prognosis of 
pneumonia, In analyzing a series of fatal cases one ,is very much im- 
pressed with the number of cases in which the organs show signs of 
degeneration. In 25 of my 100 autopsies at the Montreal General 
Hospital the kidneys showed extensive interstitial changes. Individ- 
uals debilitated from sickness or poor food, hard drinkers, and that 
large class of hospital patients, composed of robust-looking laborers 
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between the ages of forty-five and sixty, whose organs show signs of 
wear and tear, and who have by excesses in alcohol weakened the 
reserve power, fall an easy prey to the disease. Very few fatal cases 
occur in robust, healthy adults. Some of the statistics given by 
army surgeons show better than any others the low mortality from 
pneumonia in healthy picked men. The death-rate in the German 
army in over 40,000 cases was only 3.6 per cent. 

Apart from certain complications the fatal eyent in pneumonia may 
result from a gradual toxzemia, or from mechanical interference with 
the respiration and circulation. 

The toxzemia is the important element in the disorder, to which in 
the majority of cases the degree of pyrexia and the consolidation are 
entirely subsidiary. The poisonous features may develop early and 
cause from the outset severe cerebral symptoms, and they are not 
necessarily proportionate to the degree of lung involved. There may 
be severe and fatal toxzemia with consolidation of only one-half a lobe, 
while a patient with complete solidification of one lobe or of a whole 
lung may from beginning to close of the attack have no delirium. 
Many of the cases which show the most profound toxemia present 
variations from the typical picture; thus there may be no cough, no 
expectoration, very slight fever, and no leucocytosis. In the following 
cases the clinical features were rather those of a profound intoxi- 
cation than of any local disorder : 


Pneumonia beginning with very acute delirium simulating insanity. 
November 7th, 8.15 p.m., I was sent for to see E. H., aged twénty- 
eight years, a large, able-bodied man, who had been brought by his 
family from Pittsburg, Pa., where he had been in the West Penn 
Hospital for eight days. He had been in Chicago at the World’s 
Fair and had seemed quite well. He left Chicago on Monday evening, 
October 30th. On the train he was noticed to be behaving strangely, 
and had delusions that there were numerous train-robbers, and that 
there were.a number of persons following him. His conduct disturbed 
the passengers so much that at Pittsburg he was taken in a patrol- 
wagon to the West Penn Hospital. There he became actively delirious 
and was placed in a strait-jacket, after having made a futile attempt to 
cut his throat. He was evidently very ill, though he had no cough, 
and there was not much fever, though he complained a good deal of 
pain in the side. His relatives removed him yesterday. He stood 
the journey well. When I saw him he seemed rational; respirations 
were very hurried, 55 to the minute. The color was bad; the pulse 
was 120, and feeble. He had just been carried up and was in a con- 
dition of a good deal of excitement. He told a very pitiful story of 
his capture, as he called it, at Pittsburg, and how the people had cun- 
spired to put him in the hospital. The temperature was 99.5°. It 
really seemed as if the condition was some form of acute insanity, 
which opinion was strengthened, of course, by the fact that on a former 
occasion he had had some slight mental aberration. He begged me 
not to examine the chest, as he was quite exhausted. 
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8th. The patient had a fairly good night; morning temperature was 
100.2°, pulse 128; the finger-tips a little cyanosed. Examination of 
the chest revealed to my surprise almost complete consolidation of the 
left lung, with dry, intense tubular breathing. The only resonance 
was in the infraclavicular region, where the note was Skodaic in char- 
acter. He was very much quieter, the delirium had entirely disap- 
peared, and he took his medicine and food well. He complained of a 
great deal of pain, and he had a quarter of a grain of morphine at 
night. He was given whiskey and Dover’s powder. 

9th. The patient seemed to be doing fairly well. There was no delir- 
ium. The temperature in the morning was a little over 100°, and in the 
evening 101.2°, the first time that it had registered above 101°. The lung 
was completely consolidated to the top; intense blowing breathing every- 
where. He had no cough, and no expectoration. The pulse was a little 
more rapid in the evening, 130; respirations at 60. The tongue was not 
dry, and in the evening he expressed himself as feeling more comfortable. 

10th. This morning, at 8.15, the temperature was 99.5°; the pulse 
118, and of rather better volume. He had dozed at intervals through 
the night, but not having as much sleep as he wished, and he still com- 

lained of a good deal of pain. He seemed, however, quite rational. 

e had taken his food very well. There was no cough. The color 
of the lips was good; that of the finger-nails a little livid. Respira- 
tions 60 per minute. He had not taken the ammonia during the 
night, and he was ordered full doses of strychnine. His condition, on 
the whole, though still critical, seemed more comfortable, and he said 
that the pain was much less. About eleven o’clock he became a little 
more delirious, the nurse was called, and he was found perspiring pro- 
fusely, and had become very cyanosed. The respirations became more 
rapid, he became unconscious, and within a little more than an hour 
from the onset of the serious symptoms death took place. 

Toxie pneumonia, without cough, expectoration, or high fever. Mr. 
G., aged about sixty-six years, seen February 8, 1894, with Dr. Alan 
P. Smith. The patient was a very vigorous, healthy man, who, during 
the winter, had been somewhat overworked. On the evening of Feb- 
ruary 3d he attended a concert at the Peabody Institute, which was 
rather long, and he complained a good deal of being tired. On Sun- 
day, February 4th, he did not take his breakfast as usual, and toward 
the middle of the day he had a chill, not, however, of long duration 
or of great severity. He complained of a good deal of pain in the 
back and aching in the joints and in the legs, so that it was regarded 
as possibly a case of influenza. He had no cough, no shortness of 
breath, and the fever was very moderate. He had pain across the lower 
part of the back, which was exaggerated on deep inspiration. 

On Tuesday and Wednesday he was weak and prostrated, complain- 
ing a good deal of the muscular pains. The temperature was not 
above 100.5°; the pulse was good; there was neither cough nor expec- 
toration. The lungs were examined, but no changes were found. He 
seemed, however, very ill, and he had occasionally a little wandering. 

On the morning of Thursday, the 8th, Dr. Smith discovered dulness 
at the base of the right lung. Throughout the day he became much 
worse, more delirious, and the pulse feebler. When I saw him late in 
the afternoon the pulse was 132, the beats irregular in volume and 
intermittent. The heart-sounds were clear, but had a somewhat feetal 
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rhythm. The skin was moist and he was sweating profusely. The 
tongue was dry. He had been wandering a good deal, but he talked to 
me rationally. The lungs were clear in front; behind over the middle 
of the scapula there was flatness which extended as far as the posterior 
axillary fold, with tubular breathing and numerous rales. There 
were no rales at the base of the other lung, and the respirations were 
only 28. There was not, nor had there been, any respiratory distress. 
The abdomen was not distended, the spleen not enlarged. There had 
been from the start neither cough, nor expectoration, nor had there 
been any special dyspnea. The patient had had an objection to stimu- 
lants, but he was ordered at once whiskey and brandy in full doses, 
ammonia, and for twenty-four hours moderate doses of digitalis. 
Throughout the night his condition improved materially and on the 
' morning of the 9th the pulse was 98, regular, full, and of fair tension. 
He had had some delirium, but seemed altogether better, and he had 
taken his nourishment and stimulants well. The temperature was 
100.5°. In the evening he did not seem quite so well; the temperature 
rose to 101.8°, the highest point it had reached; the pulse was more 
rapid; he had had more delirium; the tongue was dry; and he looked 
badly ; still no cough, no expectoration. The consolidation had extended 
a little further into the axilla. 
10th. Patient had a bad night, and had refused to take his food. 
The pulse had again become very rapid and irregular, and he seemed 
much more prostrated. Dr. Smith stayed the night with him, as he 
would only take the medicines from him. The pulse this morning is 
better, 116, of good volume, but occasionally drops a beat. He is 
rather drowsy, the respirations are 32, tongue dry, and he looks like a 
man in a condition of profound toxemia. He sank gradually and 
died in the evening. 


These two cases illustrate a type of pneumonia in which the general 
toxic symptoms overshadow entirely the local and more usual features 
of the disorder. These severer types are seen particularly in the epi- 
demic form and in old people, and the toxemia may be out of all 
proportion to the local disease. 

Probably, too, the sudden and unexpected death in pneumonia may 
be attributed to the action of the specific toxins on the heart-centres, 
rather than on the muscular substance of the organ itself. This seems 
more reasonable than the former idea that it was the action of the high 
fever upon the myocardium. These cases are by no means uncommon, 
and one has always to be on the lookout. I have notes of three cases 
which I have seen within the past few years. In the first, massive 
pneumonia with great obscuration of the physical signs, owing to 
blocking of the bronchial tubes, death occurred quite unexpectedly on 
the sixth day ; in the second, death occurred suddenly on the fourth day ; 
and in the third case the patient died in collapse on the third day. 


Massive pneumonia ; death on the sixth day. Benjamin M., aged thirty- 
eight years, colored, hod-carrier, was admitted December 14, 1894, com- 
plaining of pain in the right side of the chest and cough. 
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He had been strong and well, with the exception of rheumatism at 
twenty-five years; he had a chancre in 1884. 

On December 5th he caught cold, but kept at work for the two fol- 
lowing days; on Monday, the 10th, he had a headache, and while 
still in bed was seized with severe pain in the right chest, followed 
almost immediately by a severe chill. The pain, which was sharp and 
stabbing, grew steadily worse and was aggravated by coughing. The 
expectoration was profuse. He had been in bed since the onset of the 

ain. 

: On admission the temperature was 104°, the pulse 130, the respira- 
tions 40. He was a large, powerfully built man, propped up in 
bed on his back; respirations shallow; no marked cyanosis. The 
mind was clear. Pulse was full, bounding, and slightly dicrotic; the 
tension was low. The expiration was interrupted by a slight jerking 
cough. The percussion-sound on the right side of the chest in front 
was clear to the fourth rib; below this and over the left back it was 
dull. There was a distinct friction-rub heard in the right axilla 
and at the base. The breathing was nowhere typically tubular, but in 
the infrascapular space behind there was modified bronchial breathing. 
After coughing a few moist riles were heard. Tactile fremitus was 
present ; the voice-sounds were nasal. The other lung was clear. The 
leucocytes were 10,200 pere.cm. The sputum was viscid, slightly rusty. 

15th. The temperature kept uniformly between 103° and 104°; he 
was delirious; the pulse was about 120, respirations 48 to 50. The 
cough was very frequent and distressing. There was a tympanitic note 
at the right apex, shading into dulness, which extended over the whole 
of the rest of the lung. The friction-rub was loud in the axilla, where 
the respiration was distinctly tubular. At the base the breathing was 
feeble, and distinct tubular breath-sounds could be heard, except at one 
small spot just below the angle of the scapula. On the left side the 
breath-sounds were clear, with the exception of a few fine rales at the 
end of inspiration. The patient seemed to be doing very well. The 
leucocytes sank on the 15th to 6000 per c.cm. There was albumin in 
the urine in considerable amount, and a large number of granular casts. 

On the morning of the 16th, at 8 o’clock, there were urgent dyspnea, 
great rapidity of the heart’s action, and liquid réles everywhere over 
the left lung and in front upper lobe of the right lung. He sank and 
died in a few hours. 

Abstract of Autopsy (No. 602). Anatomical diagnosis: massive 
pneumonia affecting right lung; occlusion of bronchus (by fibrinous 
plug) going to the lower lobe ; acute serofibrinous pleurisy ; fresh patch 
of pneumonia in left lung; general pneumococcus-infection. 

The right lung, with the exception of the anterior edge, extending 
backward a quarter of extent of the entire lung and the apex, was 
consolidated. The solidified portions were granular, reddish ; the apex 
much edematous. The main bronchus going to the lower lobe of the 
lung was filled with a fibrinous plug which completely obliterated the 
lumen. The pleura was covered with a fibrinous exudate. 

In the left lung there was a small area of consolidation in the lower 
lobe. There was no endocarditis. The heart-flesh was friable. The 
kidneys looked a little swollen and the cortices were coarse. Cultures 
from the organs and from the blood of the heart showed colonies of the 
micrococcus lanceolatus. 
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In the following case death occurred suddenly on the fourth day : 


Lobar pneumonia ; sudden death on fourth day. A. P., aged twenty- 
two years, colored, driver, admitted May 21, 1894, complaining of cough. 

The family and personal history was very good. 

Three weeks ago he was struck on the back of the ear with a glass 
bottle. The wound bled profusely. A week later he had fever and 
headache, and was cupped on the back of the neck. 

He was seen at the dispensary two days ago, at which time he had 
no fever, and the examination was negative. 

Yesterday, the 20th, about 6 p.m., he had a shaking chill, followed 
by fever and a sharp pain in the left side. The pain was very severe 
through the night, and was much worse when he drew a deep breath. 
He had a cough with blood-tinged expectoration. 

The temperature on admission was 103° and rose at 2 p.m. to 104°; the 
respirations were 56 and shallow; the pulse 128, soft, full, and regular. 

he examination showed dulness in the lower lobe of the left lung, 
with distant but not distinctly tubular breathing. The heart-sounds 
were clear. The sputum was rusty and contained numerous diplococci. 
There were albumin in the urine and a few granular and hyaline casts. 
The leucocytes on the 21st were 50,000. He was ordered ice poultices 
and Dover’s powder at night. 

22d. The temperature had been remarkably uniform, scarcely 
varying half a degree from 104°. The signs of consolidation in the 
lower lobe of the left lung were more marked. The heart-sounds were 
clear; the first a little reduplicated, and the second pulmonic was accen- 
tuated. There was a soft, systolic murmur in the pulmonary area. The 
spleen was not palpable. The urine was a little smoky, and a few blood- 
cells were seen, but no tube-casts. The sputum was mucopurulent. 
The leucocytes were 20,000 per c.cm. 

On the 23d the temperature had risen nearly to 105°; the pulse was 
116, regular. At the time of the morning visit he seemed doing very 
well. On the evening before, he had an attack of hiccough and had 
been very restless. The mind was clear, and there did not appear to 
be any extension of the local condition. I noted, however, that Skoda’s 
resonance was very marked at the apex in front. He had been taking 
small quantities of whiskey and aromatic spirits of ammonia. In the 
evening, without any warning, or without any special aggravation of his 
symptoms, the nurse noticed that he was gasping for breath, and in 
a few moments he died before the house-physician could be summoned. 

Abstract of Autopsy (No. 521). Anatomical diagnosis: croupous pneu- 
monia; acute nephritis; fatty degeneration of heart-muscle. 

The left lung was voluminous ; the pleura of the lower lobe was cov- 
ered with fibrin. The lower lobe was consolidated throughout, finely 
granular, and on section grayish-red in color. The upper lobe was 
also consolidated, particularly in the anterior half. 

The right lung was voluminous; the upper and lower lobes emphys- 
ematous. The lower lobe is slightly granular, on section red, and in a 
condition of beginning hepatization. The heart-muscle showed micro- 
scopically much fat. The kidneys were swollen, mottled on the surface, 
and microscopically showed signs of acute nephritis. 


Quite serious collapse-symptoms may occur early in the disease, even 
within twenty-four hours. The following is one of the most striking 
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cases I have seen, in which the patient had three attacks of cardiac 
syncope, the last of which proved fatal on the third day of the disease. 
I give the notes just as I dictated them to my secretary on returning 
from the consultation : 


Pneumonia ; fatal collapse on the third day. June 27, 1893, 12.45 
A.M., I saw, with Dr. King, Mrs. S., aged forty-four years, a healthy, 
well-nourished woman, who had a severe chill on Saturday night, 
24th, and who since has had signs of pneumonia at the right base, 
with high fever, reaching at times to 106°. There has been no albumin 
in the urine, the respirations have not been above 48, she has had 
very little cough, and her general symptoms have not been alarming ; 
but on three occasions she has had serious collapse-symptoms, the 
first on Sunday night, which lasted for only a short time, the second 
early this morning, at about 3.30, and the other about an hour ago. I 
found her in the following condition : 

She lay on her back with the eyes open and fixed; the pupils 
small, and did not react well to light. The color of the face was fairly 
goud ; the lips red, not cyanotic. She did not reply to questions and 
seemed completely oblivious to her surroundings. The respirations were 
hurried, 40 to the minute. The appearance was rather that of a nervous 
or hysterical attack than of severe collapse. At first she did not look 
very ill, except that the sockets of the eyes were rather dark and a 
little sunken. The face, however, was not at all pinched. The pulse 
was 132, small, and easily compressible; when first felt it was quite 
regular. She had just been given a hypodermic injection of a drachm 
of brandy, and she was ordered hypodermics at once of ether and strych- 
nine. I remained about half an hour, during which time she changed 
remarkably. The unconsciousness persisted ; she moved the mouth some- 
what, and it twitched a little. The limbs were motionless. The heart- 
sounds at first were perfectly clear and distinct, without murmur. Gradu- 
ally they became feebler ; the pulse rose to 140, was small, and beats were 
occasionally dropped. The color of the hands was at first good, the 
nails alone perhaps a little cyanosed. Gradually there was a suffusion 
of the fingers and then of the hands, and within less than half an hour 
after I saw her the pulse could not be felt at the wrist, and the heart- 
sounds were extremely feeble—only just audible. The respirations did 
not materially increase, but they became a little noisy, and her face 
changed somewhat in expression. It really looked as if the end was 
imminent. 

P. S.—It was; she died at 2.30 P.M. 


Mechanical interference with respiration or circulation is a very much 
less frequent cause of death. The interference may be the gradual 
exclusion of the air, by the filling up of the follicles, or the capillaries 
in extensive territories may be compressed. These factors occur to- 
gether, and the depressing element of great loss of blood-serum, upon 
which Bollinger lays stress, must also be taken into account. 

Very large areas of the breathing-surface may be cut off without 
seriously disturbing the cardio-respiratory mechanism. In no way is 
this more strikingly shown than by the condition of the patient after 
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the crisis. On one day with a lung consolidated from apex to base, the 
respirations at 60 to 65, the pulse 120, and the temperature between 
104° and 105’, the patient may seem in a truly desperate condition, and 
it would appear rational to attribute the urgent dyspnea and the slight 
cyanosis to the mechanical interference with the interchange of gases in 
the lungs. But on the following day the dyspnoea and the cyanosis 
may have disappeared, the temperature is normal, and the pulse-rate 
greatly lessened, and yet the physical condition of the lungs remains 
unchanged. We witness no more striking phenomenon than this in the ° 
whole range of clinical work, and its lesson is of prime importance in 
this very question, showing that the fever and the toxins rather than 
the solid exudate are the essential agents in causing the cardio-respira- 
tory symptoms. 

Of course, there are cases in which the exit of air is gradually and 
effectually shut off by progressive consolidation until ultimately a point 
is reached in which the patient is simply smothered, and literally dies 
from want of breath. It is difficult to say how much breathing-area is 
needed to maintain life. That a man can get along with very little, 
if the removal takes place gradually, is shown by cases of progressive 
tuberculosis of the lungs. In pneumonia recovery is not infrequently 
seen after consolidation of one lung; rarely after consolidation of one 
lung with one lobe of the other. One occasionally meets with cases 
in which both lungs are almost completely solidified. In Case 49 of my 
series of autopsies the left lung, with the exception of the anterior 
border, was in a state of uniform red hepatization ; while the right was 
in a state of gray hepatization, with the exception of a still smaller 
portion of the anterior margin. In these cases the dyspncea is usually 
urgent and distressing, and the cyanosis early and pronounced ; while 
the cerebral features of the disease may be completely absent. But 
even here we must be on our guard against a too mechanical concep- 
tion of the process. While theoretically we may suppose great obstruc- 
tion to the pulmonary circulation to exist in consequence of the com- 
pression of the alveolar capillaries by the exudate, it has been shown by 
the well-known experiments of Welch that it is exceedingly difficult to 
raise the blood-pressure in the pulmonary artery by cutting off terri- 
tories of the circulation in reality much more extensive than are ever 
involved in pneumonia. 

As I have already mentioned, in speaking of the remarkable phenom- 
ena associated with the crisis, additional factors must be considered, 
namely, the weakening influence of the fever on the heart-muscle and 
the depressing effect of the toxins on the cardio-respiratory centres. 
This explains in part, too, why we do not get such satisfactory results 
from venesection in pneumonia as in similar conditions of dilatation of 
the heart with cyanosis, in emphysema, arteriosclerosis, and valvular 
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disease. While it is rare in the one to see even copious venesection 
followed by relief, in the others the good effects are often most striking. 

The toxemia outweighs all other elements in the prognosis of pneu- 
monia; to it (in a gradual failure of strength or more rarely in a 
sudden death, as in the cases here given) is due in great part the terrible 
mortality from this common disease, and unhappily against it we have 
as yet no reliable measures at our disposal. 


A CLINICAL, PATHOLOGICAL, AND EXPERIMENTAL STUDY 
OF FRACTURE OF THE LOWER END OF THE RADIUS 
WITH DISPLACEMENT OF THE CARPAL FRAG- 

MENT TOWARD THE FLEXOR OR 
ANTERIOR SURFACE OF 
THE WRIST.! 


By JoHn B. RoBerts, A.M., M.D., 
PROFESSOR OF SURGERY IN THE PHILADELPHIA POLYCLINIC AND IN THE WOMAN’S MEDICAL 
COLLEGE OF PENNSYLVANIA, 


Ir is believed by many that forward displacement of the lower frag- 
ment in fractures of the base of the radius is of rarest occurrence, and 
that the backward or dorsal displacement is almost universal. While 
it is true that the latter is the common deformity, the forward displace- 
ment happens in a considerable number of instances. 

The usual, or so-called classical, fracture of the radial base, to which 
the name of Colles has been attached by English writers, generally, if 
not always, occurs because the patient receives the force of a fall upon 
the palmar surface of the hand. The displacement is the result not of 
muscular action, but of the vulnerating-force, and the relative position 
of the fragments will be practically always the same if the force has 
been sufficient to cause separation of the fracture-surfaces. The exact 
line of break will make little difference, because the muscular surround- 
ings have so little to do with the causation or continuance of the distor- 
tion. In this injury the lower fragment is driven backward toward the 
dorsal surface of the forearm. 

Displacement of the lower fragment in the opposite direction—that 
is, toward the flexor aspect of the wrist—would probably be equally 
common if the force in falls was received so frequently on the back of 
the hand. 

I have seen no fracture immediately after its receipt in which forward 
displacement has taken place ; but on three occasions I have seen old 
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May, 1896. 


{ 
i} 
t 


ROBERTS: FRACTURE OF LOWER END OF RADIUS. 11 


fractures which seemed to have been injuries of this kind. The liter- 
ature of the subject is scanty, but I have collected a number of recorded 
cases, and have obtained accounts of others by personal correspondence. 
A limited search in museums has been rewarded by the discovery of a 
fairly large number of specimens, most of which, however, have come 
from dissecting-rooms, and have, therefore, no clinical history. 

The scarcity of reported cases is, without doubt, due to the fact that 
the younger members of the medical profession have, as a rule, charge 
of the hospital-dispensaries, where the great proportion of forearm 
fractures are treated ; while the older surgeons, who would be more 
likely to recognize the interest of an unusual deformity, have compara- 
tively little opportunity to study such injuries critically. 

Old injury to the wrist, believed to be fracture of the lower end of the 
radius, with anterior displacement of the carpal fragment. (Author’s 
first case) A man, J. Mc.D., aged about thirty years, received an 
injury to the right wrist in the early part of 1891, which was about 
eighteen months before I made the cast of his forearm and hand. He 
was unloading lumber from a car, and by some of the lumber falling 
was thrown around in such a manner that he struck his right hand 
against the corner of the car, and, to use his own expression, ‘‘ put it 
out.” Immediately after the injury his associates ‘‘ pulled it into place.” 


Fic. 1. 


Radial side of wrist. Case I. 


I;was unable to get an accurate account of the exact position of the 
hand at the time of the injury, but the patient seemed to think that it 
was bent backward and not forward. He seemed quite certain that the 
force was not applied to the hand in such a way as to flex it. 


Fic. 2. 


Ulnar side of wrist. Case I. 


Some time after the injury, when the swelling had largely disap- 
peared, he was sent to me by Dr. J. P. McCleery, of Milton, Pa. I 
concluded that the injury had been a fracture of the lower end of the 
radius, with the lower fragment displaced forward, and that union had 
taken place with the fragments in malposition because reduction had 


= = 
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not been accomplished. I determined to attempt refracture of the 
deformed union with the object of obtaining a better apposition of the 
fragments. 

The head of the ulna seemed prominent on the dorsal surface of the 
wrist, very much as in the ordinary fracture of the lower end of the 
radius with backward displacement. There was marked prominence 
on the palmar aspect of the wrist, which did not involve the lower end 
of the ulna. Above this prominence—that is, toward the elbow—I 
could push my fingers deeply inward toward the shaft of the radius, 


Radial side of wrist. Case II. 


and it seemed as if there was quite a steep ledge of bone a short dis- 
tance above the line of the wrist-joint, such as would be caused by the 
lower fragment lying in front of the shaft of the bone. The promi- 
nence was very hard and was covered by the flexor tendons, which 
could be felt coming over the edge of the supposed displaced fragment 
and to a certain extent concealing its outlines. The back of the wrist 
at the radial side presented no special change. While the patient was 
in the city awaiting treatment he became intoxicated, and suddenly 
went home. 

Old injury of the right wrist shown by skiagraphy to have been frac- 
ture of the lower end of the radius with forward displacement of the carpal 
fragment. (Author’s second case.) In April, 1894, I had under my 


Fie. 4. 


Ulnar side of wrist. Case II. 


care at the Woman’s Hospital a woman, aged thirty-nine years, who, 
about twenty months previously, had fallen down a stairway into a 
cellar. Voluntary extension and flexion at the wrist were impaired, 
and pronation and supination almost, if not entirely, absent. Passive 
pronation and supination could be made to a slight extent, but caused 
pain. There was abnormal deflection of the hand to the radial side, 
due to shortening of the bone, such as is seen after the ordinary frac- 
ture of the base of the radius. The ulna was abnormally prominent on 
the back of the wrist and the carpus on the ulnar side seemed to be dis- 
placed forward. The outside of the head of the ulna seemed to be a 
little irregular, as if there might have been some slight fracture there. 


Fic. 3. 
= 
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The tendons of the radial flexor of the wrist and of the long palmar 
muscle were exceedingly prominent on the palmar aspect of the forearm 


Fig. 5. 


Skiagraph. 


Fic. 6. 


Skiagraph. 


Ki 3 
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near the wrist-joint. At the ulnar side of these tendons was felt upon 
firm pressure a hard mass, apparently of bone. On the back of the 
wrist below the head of the i and crossing over to the radial side, a 
distinct transverse groove was felt by deep pressure. It was either in the 
carpal region or at the lower end of the radius. This gave the impres- 
sion that for some reason the carpal bones, with perhaps a detached piece 
of the radius, occupied a more anterior position than normal. 

The discovery of the permeability of the soft parts of the human 
body to the Réntgen ray has recently given me opportunity to prove 
the correctness of my diagnosis. The skiagraphs taken for me by 
Prof. Goodspeed show that the injury was a fracture with anterior dis- 

lacement similar to the specimen in the cabinet of the New York 
ospital, described in a later part of this essay. 

Probable fracture of the lower end of the radius with forward displace- 
ment due to extreme flexion of the wrist. (Author’s third case.) I re- 
cently met, socially, a young physician who had injured his left wrist a 
year and a half previously while playing foot-ball. He said that while 
passing the ball from his left hand to his right side he was tackled and 
grasped by the left thigh. His left wrist was flexed at the time. He 
fell with his left arm and hand under him, and felt something snap at 
his wrist as the joiat was forcibly flexed between his body and the 
ground. The deformity consisted, he says, in the hand being displaced 
forward. His companions pulled on the hand to overcome the de- 
formity, believing that he had sustained a dislocation of the wrist. He 
says that there was no ‘‘ snap,” such as is heard when a dislocation is 
reduced. A physician who examined the limb afterward obtained no 
crepitus, and thought no fracture had occurred ; though the patient 
himself was convinced by the sound at the time of injury and his sensa- 
tions that fracture had taken place. He thought it involved the carpal 
bones. 

When I met this gentleman tnere was a marked thickening of the 
lower end of the radius in the antero-posterior diameter; and a hard 
projection could be felt under the flexor tendons. I have little doubt 
that he sustained a fracture of the radial base, with forward displace- 
ment of the carpal fragment. The displacement was either not great, 
or was partially, but not completely, reduced immediately after its oc- 
currence, by efforts to reduce a supposed luxation. 


Fie. 7. 


Radial side of wrist. From cast of case of Prof. E. H. Bennett, Dublin, 


I have collected by correspondence histories of twelve other cases 
occurring under the observation of Dr. F. N. Drake, of San Fran- 
cisco; Dr. 'T. E. Nott, Jr., of South Carolina; Dr. J. Clark Stewart, 
of Minneapolis; Dr. W. G. Johnston, of Pennsylvania; Dr. E. K. 
Sprague, of U. S. Marine-Hospital Service; Dr. J. R. Lehman, of 
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Pennsylvania ; Dr. W. M. Mastin, of Mobile; Dr. C. H. Mastin, of 
Mobile; Dr. J. McF. Gaston, of Atlanta; Dr. John H. Packard, of 
Philadelphia ; Dr. J. S. Wight, of Brooklyn. These cases, I believe, 
have never been published. 

After a very thorough search in surgical literature I have discovered 
nine other cases reported. This makes with my own three cases a series 
of twenty four clinical histories. In addition to these clinical reports of 
special cases I have letters from a number of surgeons stating that they 
recollect seeing such fractures, but have no detailed notes of the patients 
at hand. They are Dr. John Ashhurst, Jr., Philadelphia; Dr. A. C. 
Cabot, Boston; Dr. R. F. Weir, New York; Dr. J. William White, . 
Philadelphia; Dr. J. M. Barton, Philadelphia; Dr. Roswell Park, 
Buffalo; Dr. John M. Parmenter, Buffalo; Dr. Carl Gussenbauer, 
Vienna; Dr. W. S. Halsted, Baltimore; and Mr. Thomas Bryant, 
London. 


Fie. 8. 


Photograph of cast of the case described by R. W. Smith in his Treatise on Fractures in the 
Vicinity of Joints. Cast obtained from Prof. E. H. Bennett, of Dublin. 


On the other hand, the injury has not been seen, or at least the fact 
of seeing it is not recollected, by Sir James Paget, London; Max 
Schede, Bonn ; Sir William MacCormac, London ; Sir Joseph Lister, 
London ; F. C. Abbott, London ; Mr Clutton, Mr. Pitts, Mr. Battle, 
and Mr. Stabb, London ; Prof. John Chiene, Edinburgh ; Dr. Fordea, 
Hamburg ; and Prof. V. Czerny, Heidelberg. 


When I began this study I believed that the injury under considera- 
tion was rare, and it was my intention to make a rather extensive search 
in the various medical museums for specimens. I have been deterred 
from this step, however, to a considerable extent, because I soon found 
that museum-specimens illustrating the lesion were not so exceedingly 
uncommon as I had supposed. 

I give a note of the specimens with which I am acquainted. 


SpeciMEN 1. Probable epiphyseal fracture with moderate displacement. 
(Miitter Museum, Philadelphia. No. 1277°.) Lower end of right 
radius and ulna, showing the lower portion of the radius displaced 
forward after fracture. 

VOL. 118, NO. 1.—JANUARY, 1897. 2 
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SpectMEN 2. Fracture with probable stripping up of the periosteum. 
(Miitter Museum, Philadelphia. No. 1277.) Lower end of right 
radius and ulna, showing anterior displacement of the lower end of the. 
radius and dislocation backward of the head of the ulna. 


Specimen 1. Miitter Museum. 


Fic. 10. 


Specimen 2. Miitter Museum. 


SpeciMEN 3. Oblique fracture with displacement. (Miitter Museum, 
Philadelphia. No. 1277°.) Bones of right forearm and hand. Ob- 
lique fracture of the lower end of the radius, involving the joint. 
The lower fragment embraces the styloid process, the outer portion of 
the articular surface, and 1.5 cm. of the external border. Absorption 
and upward displacement of the lower fragment allowed the hand to be 


Fig. 11. 


Specimen. Normal. 
Diagram showing change in direction of articular surface in Specimen 3. Miitter Museum. 


carried away from the ulna. Union has occurred with a slight amount 
of callus; the bone is smooth anteriorly, but is marked by an oblique 
groove posteriorly. The displacement here is forward. The lower end 


Fig. 9. 
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of the radius is much altered by the great amount of absorption at the 
line of fracture. The articular surface presents obliquely toward the 
radial side of the forearm, so that its plane marks an angle of perhaps 
40° with the normal plane. 

SpeciMEN 4. Fracture with very marked deformity. (Museum Royal 
College of Surgeons, Edinburgh.) This characteristic specimen was 


Specimen 4. Edinburgh. 


obtained from a subject in the dissecting-room by Mr. Cathcart, to 
whose kindness I am indebted for the photographs from which the cuts 
have been made. 

Fig. 13. 


Specimen 4. Edinburgh. 


Specimen 5. Fracture with angular displacement. (Museum St. 
Thomas’s Hospital, London.) Mr. F. C. Abbott has sent me two pho- 
tographs of this specimen, which is the right radius. The catalogue of 
the museum states: ‘‘ Union has occurred with a rare displacement of 
the lower fragment, which is tilted forward instead of backward. The 
articular surface presents no trace of having been involved in the frac- 
ture.” The last statement evidently refers to the lower articular surface, 


Fig, 12. 
| 
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| 


18 ROBERTS: FRACTURE OF LOWER END OF RADIUS. 


for Mr. Abbott writes that the articular facet for articulation with the 
ulna is distinctly involved in the line of fracture. Fig. 14, which 
represents the bone with the interosseous ridge toward the reader, shows 
the marked displacement forward—toward the right in the figure—the 
fracture-line involving the lateral articulating facet. The fracture 


Fic. 14. 


Specimen 5. St. Thomas’s Hospital, London. 


Fig, 15. 


Specimen 5. St. Thomas’s Hospital, London. 


appears to have been a comminuted one. The second figure gives us 
another view of the bone. The specimen is doubtless the one shown at 
the London Pathological Society some years ago by Samuel G. Shattock. 


Fie. 16. 


Specimen 12. 


Fic. 17. 


Specimen 13. 
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SpecimEN 6. Fracture with impaction. (Museum Westminster Hos- 
pital, London.) 

SPECIMEN 7 is in St. Bartholomew's Hospital, London. 

SpeciMEnNs 8 and 9 are in Queen’s College Museum, Belfast. 

SreciMEN 10 is shown by a cut in Voillemier’s Clinique Chirurgicale. 

SPECIMEN 11 is an experimental fracture recorded by F. H. Hamilton. 

Specrmens 12, 13, 14, 15, 16, 17, and 18 are mentioned by E. H. 
Bennett, of Dublin, in Transactions of the Royal Academy of Medicine 
in Ireland, vol. x. 323, to whom I am indebted for photographs of the 
specimens. 


Fie, 18. 


Specimen 14. 


Fic. 19. 


Specimen 15. 


Fie. 20. 


Specimen 16, 


SPECIMEN 19 is preserved in Museum of Royal College of Surgeons 
in Ireland, and through the kindness of Mr. J. Alfred Scott I have 
obtained photographs and a cast. 

SpeciMEns 20 and 21 are figured by Bardeleben. 
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Specimen 17. 


SPECIMEN 22 is‘preserved in the Pathological Cabinet of the New 
York Hospital. It is especially valuable, for the muscles have been 
preserved. I am indebted to Dr. Ferguson, the pathologist of the hos- 
pital, for the photograph of this beautiful and instructive specimen. 


Fie, 22. 


Specimen 18. 


SPECIMEN 23 is a plaster-cast of the form of fracture contained in 
the cabinet of the New York Hospital. 


Fig. 23. 


Specimen 19. Royal College of Surgeons in Ireland. 


Specimens 24, 25, 26, 27, 28, and 29 are in the Warren Anatomical 
Museum, Boston. Photographs in my possession were obtained from 
Dr. W. F. Whitney. 

SpecIMENs 30 and 31 are in the Musée Dupuytren at Paris. 


EXPERIMENTAL OBSERVATIONS. Ten experimental fractures were 
made on the cadaver to aid me to reach a conclusion as to the causa- 
tion of this radial fracture with forward displacement. The details 
need not be here enumerated. In some of the experiments the carpal 
bones were fractured and the radius remained uninjured. 


20 
Fig. 21. 
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Fig. 24. 


Specimen 19. Royal College of Surgeons in Ireland. 


FiG, 25. Fie. 26. 


Palm. Specimen 19. Dorsum. Specimen 19. 
Specimen in Royal College of Surgeons in Ireland. In this specimen the lateral displacement 


is very great. 

CausEs AND MECHANISM OF THE InJuRy. A study of the twenty- 
four clinical histories shows that in eleven cases the reporters attributed 
the injury to violence applied to the back of the hand and wrist. In 
four of these the opinion of the reporter was founded upon, or con- 
firmed by, the occurrence of abrasions or bruises on the dorsal surface 
of the limb. 
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In ten cases no satisfactory account is given of the manner in which 
the force was applied. 

In two instances it seems as if the violence may have been received 
on the palmar surface of the hand and wrist, though in neither of them 
is the evidence very convincing. 

In one case it seems as if the injury was the result of extreme flexion. 

I believe that a frequent cause of this fracture with forward displace- 
ment is extreme flexion of the radio-carpal joint, by which a portion of 
the base of the radius is torn off by a sort of cross-breaking-strain due 
to the fact that the dorsal ligaments retain their integrity. The con- 
tinuation of the vulnerating-force after the fracture occurs gives rise 
to varying degrees of forward displacement of the carpal fragment. 
This was well shown in Experiment 1, in which I produced an epiph- 
yseal fracture by forced flexion, but in which there was at first little 
forward displacement. By applying more power in a similar direction 
I was enabled to increase considerably the amount of displacement. 

It is quite possible that fracture and anterior displacement may occur 
without flexion of the joint by direct violence applied to the posterior 
surface of the lower end of the radius. 

Although my experiments numbered 2, 3, and 4 show that extreme 
flexion may cause fracture of the carpal bones, other experiments in 
the series show that, if the lower end of the radius is made relatively 
weak, the fracture occurs through the radius instead of in the carpus. 

It is intelligible that the injury under discussion might be occasioned 
by the hand and wrist being held in machinery or caught in a hole 
while the arm of the patient was forcibly thrown in a dorsal direction. 
Such a mechanism is evidently not the usual one. 

Lecomte’s belief, that the radius is broken in this injury by falls 
upon the palm and that the anterior displacement is due to a secondary 
force applied on the posterior surface, wili scarcely be accepted at the 
present day. It requires a more complicated mechanism than the 
opinion that the fracture and displacement are produced by one and 
the same force, applied upon the dorsum and causing overflexion. One 
of my experiments shows that forward deformity may be produced by 
extreme flexion after extreme extension has broken the radius. 

My experiments on the cadaver just detailed, and analogy with the 
causation of fractures of the radial base with the usual backward dis- 
placement, seem to show that the fracture with anterior displacement 
is caused in three ways: 1. Tearing off of the lower end by a cross- 
breaking-strain exerted through the posterior ligaments during extreme 
flexion, when the force is applied to the back of the hand in front of 
the anterior surface of the radius. 2. Crushing of the anterior portion 
of the bone between the wrist-bones and the shaft, or mutual penetra- 
tion of the diaphyseal and epiphyseal portions. 3. Rupture of the 
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bony tissue at the weakest point by decomposition of the force to which 
the limb is subjected. 

It is probable that the fracture may be caused by any one of the 
three methods mentioned ; but fracture at the weakest point of the 
radius and carpus by decomposition of forces seems to me to be prob- 
ably the most common mechanism. The osseous injury is in some cases 
due perhaps to a combination of more than one method. 

It is interesting to note that in one of Callender’s cases fracture 
occurred from muscular contraction due to galvanic stimulation of the 
muscles. This was without doubt produced by the strong flexor mus- 
cles being too powerful to be successfully resisted by the, relatively weak 
extensors, and the bone gave way at the epiphyseal line. 

The muscles have indirectly some indefinite agency in the production 
of the lesion in the living subject, for by their normal tonic tension they 
keep the elbow-joint and wrist-joint fixed. They have also, I believe, 
some effect in limiting anterior displacement, for the extensor muscles 
are drawn tensely over the dorsal surface of the lower end of the radius 
as soon as the lower fragment attempts to move forward. This was 
shown well in my experiments on the cadaver. This restrictive influence 
would seem to be less operative in backward displacements, because the 
concavity of the anterior surface of the radial base does not afford the 
flexor muscles the same opportunity as that given the weaker extensors 
by the almost flat dorsal surface. 

These various considerations have led me to the opinion that no one 
of the three methods of fracture detailed is exclusively responsible for 
all the cases. 

Fracture with anterior displacement can occur from a splitting-force 
exerted on the articular surface of the radius by the first row of carpal 
bones being driven up against it. This is beautifully shown in my Ex- 
periment 10. 

SymMproMs AND DIAGNOSIS OF THE INJuRyY. A study of the re- 
ported cases and specimens gives considerable light on the symptoma- 
tology of this fracture. 

The injury appears to occur more frequently on the right side—a 
circumstance probably due to the fact that most persons, when falling, 
involuntarily use the right hand and arm for protection. 

The line of fracture may be transverse or oblique. If oblique, it may 
run upward and inward or upward and outward. It may be so oblique 
upward and inward as to give to the upper fragment of the radius 
a sharp end, which will resemble the normal styloid process. This 
point, situated higher up the limb than the styloid process, may be 
driven into the lower layers of the skin, as in Poirier’s case,’ and cause a 


1 Revue de Chirurgie, 1894, xiv. p. 576. 
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dimpling of the integument. It is conceivable that a greater vulner- 
ating-force would cause an open fracture by driving the sharp fragment 
through the skin. 

It is quite probable that the plane of the fracture runs obliquely up- 
ward from the dorsal to the palmar surface of the bone, since this 
direction would be rather more apt to permit sliding of the carpal frag- 
ment forward, This argument is, however, not very strong, because 
the displacement is principally due to the vulnerating-force, and not to 
muscular traction causing overriding. 

The break seems to occur generally at a distance from the articular 
surface of from one-half to one and one-half inches. In the specimen 
in the Museum of the Royal College of Surgeons in Ireland the line of 
fracture on the ulnar side of the radius is, however, one and three- 
quarters inches above the joint, and runs obliquely downward and out- 
ward until, at the radial side of the radius, it is apparently about one 
and one-quarter inches from the joint-surface. Specimen 1 seems to 
prove that the solution of continuity may be even nearer the joint 
than one-half inch, and there is no reason known to me why the line 
might not be very near. I have produced in the cadaver fracture with 
backward displacement and fracture with forward displacement, in 
which the line was only about one-quarter inch from the joint. 

It is admitted, I think, that occasionally only the anterior edge of the 
lower end of the bone may be chipped off as was suggested by Barton, 
when he erroneously asserted that this chipping-off occurred at the 
posterior lip of the articular surface in the ordinary injury in this situa- 
tion. Such injuries must, however, be excessively rare at the anterior 
margin of the radius, since they are almost unknown even in the frac- 
ture with posterior displacement. I have produced this injury in the 
cadaver. 

Involvement of the articular surface with lines of comminution ap- 
parently occurs somewhat rarely. It is probable that it requires un- 
usual force to cause such comminution of the lower fragment, and that 
the mechanism of its production is often an intrusion or impaction of 
the upper fragment into the lower. 

The displacement of the lower fragment varies greatly. It is evident 
that there may be none. In some cases the displacement forward is 
comparatively slight, while the tilting or displacement laterally toward 
the radial or outer border of the arm is very marked. 

The bending forward seen in the skiagraph of Case II. and in 
Specimen 22 would seem likely to occur in young bones only; but 
the age of the patient described as Case II. was between thirty-five 
and forty years at the time of the injury. It is possible that this con- 
dition occurs in adult bones dy the anterior edge of one fragment being 
driven into the cancellated tissue of the other fragment, so that there 
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is little separation of the fragments on the dorsal surface. Union oc- 
curring without reduction might then give the appearance of the bone 
having been bent when soft. 

It is possible for the carpal fragment to be thrust forward bodily, 
without crushing occurring or angular displacement taking place. In 
this instance the fractured surfaces would seldom entirely pass each 
other. 

This form of displacement would be expected to give to the exam- 
iner’s fingers the impression of a distinct mass of bone under the flexor 
tendons. Perhaps the upper edge or the obliquely placed palmar sur- 
face of the carpal fragment might be distinctly felt. In my first 
patient this was the impression conveyed to my fingers. The side of 
the lower fragment toward the ulna may sometimes remain in some- 
thing like its normal relation to the shaft of the radius by reason of 
the radio-ulnar, the internal lateral, and the triangular ligaments being 
more or less uninjured. 

Angular displacement may perhaps occur by the bone bending at the 
posterior surface as on a hinge, and the anterior portion being crushed 
or undergoing penetration or impaction. This would cause the articular 
surface to present abnormally downward and forward and give the ap- 
pearance seen in several of the specimens. 

It is also possible that the hinge-like motion between the fragments 
may occur at the anterior face of the radius, and the line of fracture be 
thereby opened on the dorsal aspect of the bone. It is possible that 
the open fissure would become filled and obliterated by callus if the 
fragments were left unreduced. 

I have seen this opening of the fracture on the dorsum produced in 
my experimental fractures by rocking the fragments in endeavors to 
increase the deformity. 


Fic. 27. 


Fracture of lower end of radius with dorsal displacement of carpal fragment. 
Compare with Figs. 3, 4, and 8. 


Whether the carpal fragment is displaced directly forward in a plane 
at right-angles to the horizontal plane of the radius, is tilted forward 
as upon a hinge at the flexor surface of the shaft, or is displaced later- 
ally, with or without much forward distortion, seemingly depends upon 
the line in which the osseous fibres give way and the manner of appli- 
cation of the vulnerating-force. 

The deformity of the forearm and wrist is characteristic in instances 
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where the carpal fragment is much displaced forward. An elevation 
is seen running across the back of the forearm obliquely upward from 
the ulnar to the radial side. The ulnar portion of this elevation is the 
more prominent, and is made by the head of the ulna, which was left 
behind when the carpal fragment of the radius with the attached hand 
was carried forward by the injury. On the radial side of the limb the 
elevation is further from the hand and is less prominent. It is due to 
the lower end of the upper fragment of the radius. 


Fig. 28. 


Experimental fracture with dorsal displacement in cadaver, showing elevation at back of 
wrist and projection of lower end of upper fragment on palmar surface. 


This dorsal prominence is quite different in appearance from the 
hump on the radial side of the dorsum seen in fracture of the 
lower end of the radius with backward displacement of the carpal 
piece. In the latter case the elevation is great on the radial half of the 
limb, and the surgeon’s finger carried along the back of the shaft of the 
radius can readily feel the ledge of bone corresponding to the upper 
portion of the lower fragment. The ulna makes little or no promi- 
nence on the back of the forearm in the classic fracture ; though in 
both forms it is apt to be prominent on the ulnar edge of the limb, 
because the outward displacement common in both instances carries the 
hand away from the head of the ulna. 


Fic. 29. 


Hand 


Diagram of Deformity in Fracture with Forward Displacement 


Forearm 


Diagram of Deformity in Fracture with Backward Displacement 


Forearm 


In the fracture under consideration the surface slants downward from 
the dorsal elevation toward the back of the hand, whose plane is at a 
lower level than that of the forearm, but more or less parallel to it. 

The occurrence of these three planes in the fracture with forward dis- 
placement is due to the movement normally allowed between the dis- 
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placed articular surface of the radius and the first row of carpal bones 
and between the first and second rows of carpal bones. The articular 
surface of the radius is displaced so that it looks forward. Therefore 
the extensor muscles cause the first row of carpal bones to roll backward 
and give rise to a similar movement between the two carpal rows. This 
slant in the surface below the dorsal elevation causes somewhat the ap- 
pearance of a furrow across the forearm, which is deeper just below the 
head of the ulna. Pressure with the fingers will make this hollow 
more evident and show that the lower end or base of the radius occupies 
a position more anterior than normal. This sulcus, like the elevation, 
is a little further from the hand on the radial side. 

On the palmar surface there is some prominence, due chiefly to the 
lower fragment, but it is less marked than. the elevation seen on the 
dorsum. This is probably due to the fact that when the hand is carried 
forward with the base of the radius the flexor tendons must span the 
arch made by the broken radius and the carpus. They thus obscure 
the deformity in the bony outlines, which would be made conspicuous if 
the palmar surface of the radius was normally flat like the dorsal sur- 
face. In the fracture with dorsal displacement the overlying tendons 
are pushed up and increase the elevation; in the fracture with palmar 
displacement the tendons are stretched across an abnormally great arch, 
and therefore conceal to a certain extent the change in the contour of 
the bone. 

The pisiform bone makes, however, it is said, a more pronounced ele- 
vation than normal. This is intelligible when it is remembered that the 
ulna and the hand have parted company, as it were. 

The lower fragment may perhaps be felt as a hard mass under the 
flexor tendons. It seemed as if this were pretty clearly established in 
my case marked I. The prominence and hard mass will be discon- 
nected with the lower end of the ulna. This point aids in distinguish- 
ing the injury from fracture of the lower end of both radius and ulna. 
In my patient (II.) the normal hollow on the palmar surface just 
above the base of the thenar eminence is absent, and bone can be felt 
there. This obliteration of the hollow is probably due to the rotated 
scaphoid and trapezium. 

The great deepening of the normal curve of the palmar surface of 
the lower end of the radius would seem to be a necessary feature of 
cases in which the lower fragment was simply tilted forward or the bone 
bent as in Specimens 22 and 28. It is conceivable that the base of 
the radius might be broken from the shaft and displaced forward, but 
so rotated on its transverse axis that its articular surface for the carpus 
would present somewhat dorsally, instead of being made ot look more 
toward the flexor surface than normal. Such a displacement would 
probably obliterate instead of increase the normal arch of the palmar 
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surface of the radius. Comminuted fractures would be likely to cause 
irregular distortions and increased masses of callus. 

The lateral deformity which is usual is deviation of the hand toward 
the outer or radial side of the forearm. This sometimes causes a con- 
cavity of the lower part of the radial border, and is due to the shorten- 
ing of the radius from the crushing of the bony tissue or from the out- 
ward tilting of the lower fragment in oblique fractures. In Poirier’s 
case the hand had a tendency to deviate to the ulnar or inner side 
of the arm because the line of fracture ran obliquely downward from 
the ulnar to the radial edge of the bone. This is apparently very 
rare. The specimen in the Museum of the Royal College of Surgeons 
in Ireland shows deviation to the radial side, which is the common 
form, in an excessive degree. In fact, there is very little forward dis- 
placement in this specimen. 

The tendon of the ulnar flexor of the carpus which is inserted into 
the pisiform bone becomes prominent in the fracture under consideration, 
as would be supposed from the statement made previously that the pisi- 
form bone becomes more projecting than in the normal hand. In one 
of my cases (II.) the tendons of the radial flexor of the carpus and 
the long palmar muscle stand out quite prominently at the wrist. 

Careful observation of patients with this fracture will, I think, show 
that there is a tendency for the base or upper border of the thenar 
eminence to ascend toward the elbow, because of the relative shortening 
of the radius. The upper margin of the hypothenar eminence is usu- 
ally, I think, in uninjured limbs nearer the elbow. Hence a line drawn 
across from the upper margins of these eminences, when the axis of 
the hand corresponds with the axis of the forearm, will generally be 
oblique, with the ulnar end nearer the elbow. In this fracture the line 
will be more or less transverse, or perhaps have its radial end nearer the 
elbow. This displacement, of course, depends on the change in length 
of the radius and the outward deviation of the lower fragment. 

The deflection of the hand radially causes, necessarily, the head of 
the ulna to become very prominent on the inner or ulnar border of the 
lower part of the forearm. It is also prominent on the back of the 
arm. If the lower fragment is displaced very much, both inward and 
forward, the ulnar head becomes prominent both dorsally and at the 
ulnar border of the arm. If the forward displacement alone is great, 
the projection of the ulnar head is chiefly backward. If the displace- 
ment of the carpal fragment is mainly outward, the projection of the 
end of the ulna is noticeable chiefly on the ulnar side of the limb. 
Variations from these extremes occur with the varying directions of 
displacement of the carpal portion of the radius. 

The transverse diameter of the forearm at the region of fracture is 
not likely to be much increased in this fracture. The antero-posterior 
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diameter, however. may be a good deal greater in the injured than in 
the normal arm. This would be expected particularly in patients in 
whom the lower fragment was displaced forward as a whole, and not 
simply tilted. In great comminution of the lower fragment the increased 
thickness of the forearm in the antero-posterior diameter would probably 
be quite marked, if the fracture were not properly reduced, and the 
small pieces of bone were welded together by a mass of callus. 

A careful examination of the styloid process of the radius will show 
in all cases, except those in which there is no displacement of the 
lower fragment, that this process has been displaced forward. It very 
often will also be displaced outward. Its most readily observed change 
in position, however, is the elevation toward the elbow due to the bend- 
ing, to the impaction, or to the crushing of bony tissue. 

The styloid process of the ulna may be broken off at the time of 
injury. Specimen 2 is an illustration of this complication, for the 
styloid process of the ulna is seen to have been the seat of a fracture, 
though it is now united to the head of the bone. 

The force which carries the hand at the time of fracture away from 
the ulna may cause the styloid process of that bone to tear through the 
skin. 


Diagram showing the relation of carpus and ulna in specimen in New York Hospital. 


The articulating surface of the radius cannot be made out by palpa- 
tion in fracture with forward displacement, as in dislocation forward of 
the carpal bones. Its plane is in fracture carried forward. This would 
cause the hand to assume the appearance of flexion of the wrist joint, 
if it were not that the extensor muscles have a tendency to cause ex- 
tension between it and the first row of carpal bones, and between the 
two rows of carpal bones, and thus bring the hand into a plane corre- 
sponding approximately with that of the forearm. This condition is 
particularly noticeable in the specimen belonging to the New York Hos- 
pital (22). The way in which the articular surface looks obliquely 
forward is beautifully shown in the specimens from the Royal College 
of Surgeons of Edinburgh (4). 

No lateral motion is to be expected between the carpal bones and the 
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lower end of the radius, since the lateral ligaments, which prevent 
lateral mobility in the normal joint, are not disturbed by the lesion. 

The carpus in these fractures seems to be shortened. This is probably 
due to the fact that the head of the ulna overrides the carpus, and that 
the lower fragment of the radius is displaced somewhat upward as well 
as forward. The carpus, of course, follows the radial fragment, and is 
displaced forward and usually outward. 

In recent fractures voluntary movement is more or less restricted 
because of pain or fear of pain. In old cases in which reduction has 
been neglected stiffness in flexion, extension, and rotation is to be ex- 
pected. 

Preternatural mobility would be obtainable in comminution of the 
lower fragment in fractures where the periosteum was greatly lacerated, 
and, indeed, in most fractures where there was no impaction. In in- 
complete, or green-stick, fractures it would, of course, be unobtainable 
until the fracture was made complete. 

The point of mobility and the point of pain on pressure will be in 
the neighborhood of from a half to one inch and a half above the joint. 
Firm pressure at this point will aid in the diagnosis where there is no 
special deformity or great mobility. In sprains the point of intense 
pain on making pressure with the finger will be over the joint, which 
is lower down than the point at which pain is experienced when a 
fracture exists. 

Crepitus will be obtained in fractures in which mobility is present, 
but will not be demons trable, or demonstrable only with difficulty, in 
cases in which there is little periosteal laceration. In cases of impaction 
the force applied to reduce the deformity and readjust the fragments 
will give a coarse, grating crepitus when the lower fragment is pushed 
backward into place. 

The fracture wili be easily reduced if sufficient force be used, but it 
requires a good deal of pressure applied directly over the flexor surface 
of the lower fragment accompanied by extension and counter-extension, 
and sudden extreme extension in a dorsal direction. At least, this is 
my belief from my experience in reducing the fracture with backward 
displacement. 

There would be, I should think, little tendency for the deformity to 
recur after proper readjustment of the fracture. It may be thought 
that in this respect the injury would resemble a dislocation of the carpus 
with displacement in the same direction, but the reduction of the frac- 
ture is not accompanied by the sudden snapping noise which is heard 
when a dislocated carpus is reduced. 

The fracture may be accompanied by such laceration of soft parts as 
to convert the injury into an open or compound one. 

Fracture of the radial base with forward displacement may be mis- 
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taken for sprain of the wrist or contusion. Inflammatory thickening 
of the soft parts after contusion may greatly resemble fracture. 

Backward dislocation of the carpus resembles fracture with back- 
ward displacement of the inferior fragment, and is not likely to be 
mistaken for fracture with forward displacement. 

Forward dislocation will produce a deformity resembling in some 
respects that resulting from fracture with displacement forward. In 
most cases, however, the surgeon will probably have little trouble in 
distinguishing between fracture with forward displacement and for- 
ward luxation of the carpus. In the former the lower border of the 
dorsal prominence runs obliquely upward across the back of the lower 
part of the forearm from the ulnar to the radial side, being constituted 
by the head of the ulna and the lower end of the upper radial frag- 
ment. In the dislocation the elevation is either transverse or runs 
obliquely downward from the ulnar to the radial side, and is constituted 
by the articular ends of the radius and ulna. 

In dislocation forward of the carpus the hand, according to Stimson,! 
may occupy any position between moderate dorsal and palmar flexion, 
the latter being more common; and the fingers are slightly flexed. I 
have never seen the injury, but would have expected slight dorsal 
flexion to be more common, especially if the carpus was displaced up- 
ward to any great degree. The greater strength of the flexor muscles, 
as compared with the extensors is, I presume, the explanation of the 
tendency to flexion of the wrist. 

In this dislocation there is a marked hollow at the back of the wrist 
below the lower ends of the radius and ulna, which form an abrupt 
ending of the plane of the back of the forearm, running nearly trans- 
versely across the limb. There is a prominence at the front of the 
wrist under the flexor tendons. Perhaps the upper border of this 
prominence may be felt as a convex mass extending entirely across 
the forearm. The hand has the appearance of being shortened, and 
the distance from the styloid process of either side to the corresponding 
metacarpal knuckle will be found to be less than normal. The wrist 
will be decidedly increased in its antero-posterior diameter. The injury 
is probably rarer than fracture with anterior displacement of the lower 
fragment, but must be remembered as a possibility. A still rarer injury 
is incomplete dislocation forward of the carpus, in which the scaphoid 
and semilunar bones leave the radius, but the cuneiform bone main- 
tains its normal relation with the triangular cartilage and head of the 
ulna. 

Attention to the variations in the deformity, and a careful examina- 
tion of the bony landmarks and of the relations of the two styloid 
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processes to each other and to the bones of the hand, will probably 
enable the surgeon to determine whether the injury in a given case is a 
forward dislocation or a fracture with anterior displacement. The snap 
with which the dislocation is reduced and the rapid acquirement of 
normal voluntary movement will point to dislocation. The grating 
crepitus felt when the fracture is reduced, the subsequent thickening 
from callus, and the delay in regaining motion will point to fracture. 

TREATMENT OF THE INJuRY. The treatment consists in immediate 
and complete reduction of the fracture, followed by a retentive dressing 
which will not interfere with the free use of the fingers. 

The deformity must be overcome even if great force is necessary to 
put the fragments in normal position. The impaction that is probably 
often present may prevent a timid surgeon from obtaining the object 
sought ; but one who understands the injury and the impaired function 
liable to result if the displaced bone is allowed to remain displaced will 
not be deterred even if he has to give a general anesthetic and bend 
the forearm at its lower end across his knee. 

He should grasp the metacarpus of the patient with one hand, the 
lower part of the forearm with the other. This should be done with 
the patient’s hand in the supine position. The thumb of the surgeon’s 
hand which holds the metacarpus should be placed on the palmar sur- 
face of the carpal fragment of the radius as it lies just behind the 
thenar eminence. Extension and counter-extension are to be made for 
a moment ; the hand should then be suddenly bent backward in strong 
dorsal flexion, and at the same instant the surgeon’s thumb should push 
the lower fragment backward into place. This can be done in a 
moment, and will not require anesthesia. The reduction will be painful, 
but is so quickly done that as a rule etherization is unnecessary. If suffi- 
cient force is applied, the fragments will be driven into place at once 
with a coarse grating sensation. Occasionally a repetition of the 
manipulation may be needed to obtain perfect restoration of the bony 
contour. 

In fractures which have been left unreduced for several weeks more 
power will be required because the reduction then becomes a refracture. 
Here it may be necessary to bend the united bone across the surgeon’s 
knee, which is applied to the front of the forearm at the level of the 
fracture. After the fragments have been broken apart by extension 
and counter-extension, and a cross-breaking-strain over the knee, applied 
to the palmar surface so as to tend to increase the displacement, coapta- 
tion is to be accomplished by the manipulation just given for the reduc- 
tion of recent fractures. 

As in the ordinary fracture of the base of the radius, immediate and 
complete reduction is the essential of treatment. If reduction is per- 
fect, there will be little trouble in most cases, and restoration of func- 
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tion will be prompt and perfect. Stiffness, pain, and other discomforts 
are due to imperfect reduction, which interferes with the movement of 
the tendons and probably causes injurious nerve-pressure. 

In cases with little or no comminution, and with a transverse line of 
fracture, a cuff or wristlet of superimposed layers of adhesive plaster 
three inches wide, extending an inch and a half below and an inch and 
a half above the wrist-joint, and made sufficiently thick to prevent 
motion of the wrist, will be all that is necessary in the way of splint. 

If the lower fragment is comminuted or easily displaced, because of the 
obliquity of the fracture-line, or if the patient is a boy liable to engage 
in boisterous games, a more rigid and elaborate splint may be demanded. 
Then a circular gypsum-bandage applied from the metacarpo-phalangeal 
joints to the upper third of the forearm is a perfect splint that exactly 
fits the irregularities of the patient’s limb. 

If there is danger of swelling causing either of these two forms of 
dressing to become too tight, the gypsum-splint or the adhesive 
plaster one should be split up the middle of the dorsum and held in 
place by a roller-bandage. 

Instead of these dressings, the surgeon can readily construct and apply 
a dorsal or a palmar splint made of strips of gauze dipped in wet gyp- 
sum and moulded to the surface of the hand and forearm. In some 
cases it may be wise to use both a dorsal and a palmar moulded splint 
of this kind ; but usually either one, if made very rigid, will be sufficient. 

A strip of wood six inches long, one inch wide, and an eighth of an 
inch thick, applied to the dorsal surface of the forearm and metacar- 
pus, makes a good splint for these fractures. The dorsum of this region 
is straight, and a flat splint can therefore be properly used on the back 
of the limb. 

If the attendant decides to apply a splint to the front of the limb 
instead of to the back, he must use a moulded splint which will con- 
form to the curve of the palmar surface of the radius. Hence, plastic 
splints made of gypsum and gauze, or a moulded metal or gutta-percha 
splint, should be adopted. In all cases the fingers should be unre- 
strained during the entire period of treatment. 

The results in fractures of the lower end of the radius with forward 
displacement will nearly always be good if reduction is immediate and 
complete. If the fragment is permitted to remain unreduced, restricted 
movement, pain, and deformity will persist. 

Old cases with unreduced fragments should be treated by refracture, 
if the deformity or disability is marked. My experience in treating old 
unreduced fractures with backward displacement leads me to believe 
that six or more weeks is not too late to attempt remedial refracture. 
Osteotomy can be adopted if refracture is believed to be difficult. I 
would probably adopt osteotomy in fractures two or more months old. 
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Massage, hot fomentations, and electricity will do much good in 
neglected or previously unrecognized cases in restoring motion and re- 
lieving pain. The benefit derived by these means in Case II. was 
very great, though not begun until nearly two years after the receipt 
of injury. 


DIAGNOSIS OF DILATATION OF THE STOMACH. 


By WILLIAM Pepper, M.D., LL D., 


OF PHILADELPHIA, 
AND 


ALFRED STENGEL, M.D., 
OF PHILADELPHIA. 


(From the Pepper Laboratory of Clinical Medicine, No. 4.) 


THE diagnosis of dilatation of the stomach meets wth two difficulties 
at the very outset : first, the class of cases to which the term is applicable, 
and, secondly, the difficulty of determining the lesser grades on account 
of the variability in the size of the normal organ. It would seem simple 
enough to decide what class of cases belong properly to this group of 
diseases ; but practical experience leads us to believe that, though the 
diagnosis is made with unwarrantable frequency by those who are guided 
by superficial examination and by clinical symptoms often not at all 
distinctive, those who have pursued their studies from the modern scien- 
tific standpoint, on the other hand, withhold the diagnosis in certain 
instances in which a careful consideration of the whole subject would 
warrant the application of the term under discussion. The group of 
cases to which the latter observation has special reference is that desig- 
nated atony of the stomach or motor insufficiency. 

All writers, it is true, have recognized forms of dilatation dependent 
upon atony of the muscular walls of the stemach ; but it has been cus- 
tomary to apply the term atonic dilatation to cases in which the process 
is well advanced, reserving the names motor insufficiency and simple 
atony to cases supposed to represent loss of motor function without 
change of size of the organ. This view, we believe, is incorrect and 
founded on too narrow a consideration of the conditions present in the 
stomach. There are doubtless cases of chronic interstitial inflammation 
of the stomach, or perhaps even of ordinary chronic gastritis, in which 


‘the organ is not enlarged and yet in which the motor function is dimin- 


ished, just as there are cases of chronic interstitial myocarditis without 
cardiac dilatation and in which the heart-power fails ; but the term atony 
of the stomach is here considered rather as applying to cases of neurotic 
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or degenerative weakness of the muscle itself, and in such cases we hold 
there is and must be from the first some, though possibly little, dilata- 
tion, just as in cardiac weakness due to obscure disturbances of innerva- 
tion or to degeneration of the muscle-fibres a certain amount of dilatation 
must exist. Beginning with a primary disease or atony of the muscle 
of a hollow viscus there is, of course, a period when no enlargement has 
occurred ; but this period is practically of no duration, for the very first 
evidence of the disease must, as a matter of course, be due to relaxation 
—that is, enlargement or dilatation. We hold, therefore, that what is 
termed atony of the stomach is merely a beginning-stage of actual dila- 
tation, which may or may not progress, and that it should be so classified. 

When, however, we approach the second difficulty alluded to, viz., the 
determination of the existence of dilatation in the anatomical sense by 
actual demonstrative methods, we at once realize the comparative in- 
utility of all the plans proposed. The matter would be simple enough if 
it were possible to assign any definite limits to the normal organ or to 
determine a normal capacity ; but both of these are impossible tasks. As 
far as the normal outline and position of the stomach are concerned, we 
are quite firm in the belief that Luschka’s outlines will be sufficiently 
represented by the accompanying figure. It will be noted that the 
pylorus lies in the angle between the right border of the xiphoid carti- 
lage and the right costal margin ; that the lower border or greater curva- 
ture is well above the umbilicus; and that the fundus lies beneath the 
base of the left lung and almost completely covered by its projecting 
margins. There is doubtless considerable movability with the respira- 
tions and with increased or decreased amounts of food; but the general 
points agree very closely with our observations in post-mortem examina- 
tions; and the latter, we may assert from our own experience in cases 
studied during life and post mortem and from the recent investigations 
of Meinert, furnish reliable indications of the position of the organ 
during life. We cannot, therefore, agree with those (Martius, Meltzing, 
and others) who assert that the normal position of the inferior margin 
of the stomach is as low as the umbilicus or lower. Such views, we are 
convinced, are based upon either unreliable methods or upon the study 
of cases of downward dislocation of the pylorus or the abnormal ver- 
tical position of Kussmaul. In these latter cases the stomach is not of 
necessity enlarged, though this may frequently be the case; but in any 
event it is to be noted that when the lower margin of the organ lies near 
the umbilicus or below it, and is due, in the main, to dislocation, a corre- 
sponding dislocation of the pylorus and of the lesser curvature may be 
expected. When, on the other hand, there is actual dilatation of the 
stomach the lower margin is similarly placed, but the lesser curvature 
and pylorus are then much less displaced. Some dislocation does occur 
in nearly all cases of dilatation excepting such as are complicated with 
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adhesion to the liver and other structures; but the downward displace- 
ment of the lower curvature is far in excess of that of the lesser curva- 
ture and pylorus in cases in which the dilatation is the principal or pri- 
mary condition and the dislocation merely subsidiary or secondary. To 
this extent the study of the normal position of the stomach is, in our 
estimation, of value, and the recognition of the vertical position as an 
abnormal one of importance. 


Normal position of the stomach. (After LUSCHKA.) 


The second point concerning the anatomy of the organ to which we 
have alluded as offering difficulties in the recognition of dilatation is 
the size of the organ. That this varies greatly in different individuals 
would seem to require no special demonstration, but studies have been 
recorded which indicate how great a variability exists within the limits 
of what may be termed normal structure. In the casts made under the 
direction of v. Ziemssen it wes found that the difference in shape, as 
well as size, of the stomach was very considerable in persons of about 
the same size; and Pacanowski found great variations in the area of 
gastric tympany in eighty-one cases. In Ziemssen’s series the capacity 
of the organ was determined by filling specimens with water, and was 
found to fluctuate markedly ; the greatest capacity, however, being 1680 
c.cm. We have ourselves made studies in the same direction, taking cases 
in which no suspicion existed of gastric disease. The stomach in each 
case was filled with water under a pressure of about 25 cm. (part of the 
cesophagus being left attached). The smallest organ was found in a boy 
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of nineteen years, 1.73 m. in height, who had died of pulmonary phthisis. 
The stomach in this case held but 500 ¢.cm. of water. The largest 
stomach was found in a woman of twenty-nine years, of rather delicate 
construction, and 1.55 m. in height. In this case the stomach held 
2600 c.cm. In other cases the capacity varied greatly between these 
limits, that of a number being over 1680 c.cm.—Ziemssen’s maximum. 
It may further be observed that Beneke’s figures also indicate a far 
greater capacity than do those of Ziemssen ; but, after all, it is evident 
that the variability in the size of the stomach is too great to permit of 
absolute limits even for the maximum size of what might be considered 
a healthy organ. 

The mere question of size has, therefore, lost much of its old-time 
significance as an indication of dilatation, and Ewald, Riegel, and others 
very properly call attention to the fact that all of the physical signs of 
enlargement of the stomach may be present without any evidence that 
there is functional insufficiency. To this condition Ewald has given the 
name megastria or megalogastria. Enlargement of the organ of such 
degree that it may be clearly spoken of as in excess of the maximum 
size found in ordinary healthy individuals cannot at once be termed 
dilatation. There must always be evidences that the motor power is 
deficient and that stagnation of food is taking place. It is going a step 
too far, however, to dispose entirely, as Boas does, of the term dilatation, 
and to classify all cases under the heading: Gastric Insufficiency, of the 
first or the second degree. Dilatation is a pathological entity not to be 
set aside in this manner, and though we agree with Boas in the important 
part he assigns to the want of motor power, we cannot agree that the 
latter should be made the basis of classification. There are undoubtedly 
cases of actual and sometimes considerable dilatation of the stomach 
in which the motor power has been augmented almost or quite to the 
point of restoration of sufficiency at first impaired by pyloric obstruc- 
tion. A classification based entirely upon the study of the motor func- 
tion would fail to include such cases among the pathological conditions 
of the organ, though in but a short time rupture of the compensation 
might occur, and the cases might at once fall into the category of insuffi- 
ciency of the second degree, or of great gastric dilatation. Boas’s classi- 
fication owes its origin, we believe, to a recognition of the difficulty 
of determining whether the size of the organ has become augmented or 
not; but this is a difficulty that must be overcome, and not evaded. 

From these preliminary remarks we may conclude that the term dila- 
tation of the stomach is to be applied to a greater number of cases than 
has usually been admitted, and that in particular the condition known 
as simple atony or motor insufficiency is really an early stage of dilata- 
tion ; that the mere determination of the size of the organ is not to be 
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considered a reliable indication of dilatation, though, on the other hand, 
the importance of enlargement must not be overlooked. 

We would classify all cases in two groups, designating these as atonic 
dilatation and obstructive dilatation, respectively. We would reject the 
term mechanical dilatation, since certain cases of dilatation are essen- 
tially mechanical, in that they result from traction upon the walls of the 
organ, and yet are not mechanical in the sense in which this term is 
ordinarily applied, viz., as indicating pyloric obstruction. It is not our 
purpose to speak exhaustively of the causes of dilatation of the stomach, 
but we wish rather to review briefly the principal conditions giving rise 
to this disease. 

Atoniec dilatation may occur in two ways ; first, by primary or abso- 
lute atony of the walls ; and, secondly, by secondary or relative weakness. 
Primary atony of the walls with atonic dilatation of slight degree is a 
much more frequent condition than has been generally believed. It 
may occur in persons of relaxed fibre, in nervous, anemic, or debilitated 
conditions, resulting from a variety of causes; or, on the other hand, it 
may be a complication of chronic or even of acute gastritis. In rare 
cases, as in those of Fagge, Endmann, Oser, Kundrat, and Boas, atonic 
dilatation may be acute, and in such instances it is prone to be serious. 
Some of these cases, however, are doubtless obstructive, the pyloric ste- 
nosis being due to spasm, the result of acute indigestion or hyperacid 
secretion. Usually it is a slowly progressive or a stationary process, 
largely influenced by the general conditions of the patient’s system. 

In the group of atonic dilatation due to relative atony of the walls 
may be included the cases in which overeating and drinking are respon- 
sible for the disease. In such cases the constant strain of large amounts 
of food gradually induces relaxation and enlargement; and it is likely, 
also, that hypersecretion and hyperacidity are first set up, and that these 
are largely the cause of the subsequent dilatation, being active in the way 
of causing pyloric spasm, or even hypertrophic thickening of the pyloric 
ring. Another form of relative atony of the walls of the stomach is 
that produced by adhesions or by the dragging of the omentum in cor- 
pulent persons. In such cases the natural tone of the stomach-walls is 
overcome and more or less relaxation ensues. Somewhat similar con- 
ditions are present in cases in which cicatrices of gastric ulcers occupy 
parts of the stomach removed from the pylorus. There results a weak- 
ening of the walls of the organ which terminates in dilatation. 

The group of obstructive dilatation of the stomach comprises the cases 
dependent upon pyloric stenosis, whether this be organic or functional, 
and due to disease of the pylorus itself or to outside causes. It is 
scarcely necessary to make more than passing mention of the causes of 
organic pyloric obstruction. Carcinoma and cicatrices of pyloric ulcers 
are the important forms of stenosis; but occasionally other neoplasms 
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or hypertrophy of the pyloric fibrous or muscular tissues may be active. 
Among the rarer neoplasms causing obstruction we have seen a myoma 
of the muscularis which projected into the stomach and acted like a ball- 
valve, very much as, in certain rare cases reported in the literature, 
peach-stones or other foreign bodies have acted. In another case under 
our observation the stenosis was caused by infiltrating sarcoma. A 
number of times we have seen the pylorus occupied by a ring of fibro- 
muscular tissue somewhat resembling, in its microscopic appearances, a 
scirrhous cancer. In such cases there has generally been a history of 
painful disorder of digestion and of constant hyperacidity, and we have 
no doubt that frequently repeated spasms, probably combined with inflam- 
matory attacks, account for the formation of such hypertrophic condi- 
tions. Among the cases of so-called annular myoma of the pylorus, 
many, no doubt, belong to the cases here referred to. Repeated spasm 
may, however, result in dilatation without notable organic change at the 
pylorus. The antecedent causes which occasion spasm may be various. 
Hyperacidity and hypersecretion, and these in turn often dependent 
upon overeating and alcoholic excess, have been referred to. Acute 
and painful ulcers near the pylorus may act in a similar manner, and 
possibly displacement of the kidney or other abdominal diseases may 
give rise to reflex pyloric contraction. 

Dislocation of the stomach, and especially the extreme vertical posi- 
tion, may cause a mechanical obstacle to the discharge of the gastric 
contents from the position alone, and a more serious obstruction in the 
form of a sharp angulation of the horizontal portion of the duodenum, 
or of the junction between the stomach and duodenum. 

The causes of pyloric obstruction outside the stomach itself are very 
numerous. Tumors may compress the pylorus, or, as in one of our cases, 
inflammatory adhesions may bind it firmly to the head of the pancreas 
and the posterior abdominal wall. Some attention has been called to 
displacement of the right kidney as a cause of dilatation by Bartels, 
Malbrane, Schiitz, Litten, and others, and one of the cases here reported 
by us belongs in the same class. We do not feel warranted in asserting 
that the gastrectasis in such cases results entirely from pressure upon 
the duodenum; nor, on the other hand, does it seem likely that the 
conditions are wholly coincidental. A consideration of the anatomical 
relations permits the suspicion that injurious pressure upon the duode- 
num might result from moderate displacement of the right kidney, espe- 
cially if such displacement were due to downward and inward pressure 
of the liver, resulting from tight lacing. Some authors have urged that 
the very movability argues the unlikelihood of serious pressure occur- 
ring in this way; but with a moderately movable kidney the conditions 
are just such, we would urge, that so long as the thoracic compression is 
continued the kidney is forced against the vertical portion of the duode- 
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num. It has further been claimed that the peristaltic movements of the 
intestines are so active that the pressure of the kidney could scarcely 
cause obstruction. To this we would reply that the portion of the duode- 
num pressed upon by a displaced kidney is one of the least movable parts 
of the entire tract, being quite firmly attached by the reflection of the 
peritoneum lying in front of it. While for these reasons we are still 
disposed to believe that displacement of the kidney may occasion gas- 
trectasis by direct pressure upon the duodenum, we are also inclined to 
believe that other causes act at the same time. Thus simultaneous gas- 
tric and visceral descent may cause angulation and compression of the 
duodenum, while reflex nervous spasm of the pylorus or neurotic relax- 
ation of the entire organ may be the principal or the contributing causes 
in some cases. 

Dracnosis. The ultimate diagnosis of dilatation of the stomach must 
rest upon the recognition of deficiency in the power of the stomach to 
propel its contents into the intestine and upon the discovery of enlarge- 
ment of the organ; but there are numerous features presented in the 
disease of a more or less significant character, which are discovered in a 
systematic examination by the methods of physical investigation. In 
very many cases the existence of the disease may be suspected from 
some of these general manifestations without minute or special examina- 
tion of the stomach, and it is important to recognize these general feat- 
ures, especially in cases in which the degree of enlargement is such that 
doubt may arise as to the real existence of dilatation, or in which the 
motor function cannot be properly estimated or is not greatly disturbed. 

We take up the diagnostic features of the disease in the usual order 
of physical examinations. 

Inspection. The patient usually presents more or less characteristic gen- 
eral appearances. He is emaciated, often cadaverous, in appearance ; the 
skin is dry and harsh and may be unnaturally wrinkled ; after a time the 
epidermis becomes thickened and may form hardened scales upon the 
surface. The cutaneous circulation, particularly in the extremities, is 
sluggish, and coldness and blueness of the hands and feet are commonly 
observed. The patient’s expression is apathetic and the facies are char- 
acterized by a peculiar haggardness. 

The abdominal examination frequently reveals abnormal distention. 
This may be seen in the left hypochondriac or the umbilical region ; but 
more frequently the upper part of the abdomen is hollow and depressed 
in a transverse furrow, while the hypogastric region is greatly distended. 
In advanced cases the hollowness of the epigastric region in contrast 
with the lower portions of the belly is a striking and significant fact. 
Not rarely peristaltic waves may be seen passing from left to right over 
the distended stomach, and occasionally reversed peristalsis or antiperis- 
talsis may traverse the swelling from right to left. The veins of the 
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lower portion of the abdomen, particularly those passing upward over 
the iliac fosse, are habitually enlarged and prominent. 

Palpation. In cases in which the abdominal walls are lax it may be 
possible to feel the lower margin of the greater curvature throughout a 
considerable portion of its extent through the abdominal walls; and 
when the organ contains a certain amount of water it may be possible 
to produce a succussion-splash palpable to the examining-hand. More 
commonly no definite outline is palpable, but the peristaltic waves before 
referred to may be felt passing to and fro. Palpation is frequently of 
service in differential diagnosis in determining the existence of pyloric 
thickening or new growths. 

Auscultation. Auscultation over the stomach frequently demonstrates 
signs indicative of the passage of liquid from the esophagus into the 
stomach. The significance of these sounds, however, remains more or . 
less doubtful, and they are of no practical service in the diagnosis of 
dilatation. Of some importance are the succussion-sounds heard when 
the stomach contains a certain amount of liquid and air. In themselves 
these sounds are of no special significance, since they are discovered in 
stomachs presumably healthy. When, however, they occur at times at 
which the stomach should normally be entirely free from liquid contents, 
their significance at once becomes apparent in indicating loss of motor 
function and abnormal retention of the gastric contents. These succus- 
sion-sounds vary very greatly in intensity, and certainly in the normal 
stomach never become distinct enough to be plainly audible at a dis- 
tance, while in gastric dilatation we have repeatedly found them so dis- 
tinct that they could be demonstrated to students standing about. 
Besides the succussion-splash another auscultatory phenomenon deserves 
mention, namely, the loud gurgling or rumbling sounds occasionally 
heard. Patients are frequently able to develop these when standing 
upright, and their significance is open to considerable question. For 
ourselves we have always felt that the existence of these sounds was 
indicative of gastric or intestinal relaxation, though it must be confessed 
that they are heard in cases in which dilatation could scarcely be sup- 
posed to exist. 

The splashing-sounds referred to before may easily be simulated by 
sounds originating in the transverse colon or in other parts of the intes- 
tine and resulting from the presence of gas and liquid within the viscera. : 
In cases of doubt, therefore, the colon should be carefully freed from its 
contents before the test is applied. 

Of late, the attempt has been made to determine the existence of atony 
or of dilatation of the stomach by the amount of liquid necessary to 
produce splashing-sounds. This test, however, in common with others 
which we shall have occasion to allude to, lacks precision and signifi- 
cance, principally because of the varying capacity of the stomach in 
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different individuals, and because of the danger of mistaking dislocation 
of the organ for dilatation. 

We shall refer again to auscultation in connection with percussion in 

describing the method of auscultatory percussion. 

Percussion. The determination of the outline of the stomach by per- 
cussion is open to a number of fallacies, and deductions cannot properly 
be drawn on account of the varying anatomical conditions. Neither 
the relations of the various borders of the stomach to the different bonv 
points of the thorax nor the actual measure of gastric tympany obtained 
in transverse, vertical, or other directions are reliable on account of the 
differences in structure and contour of the thorax in different persons, 
on the one hand, and on account of the very wide variation in the size 
of the stomach in presumably healthy individuals, on the other hand. 
In so far as the value of percussion itself is concerned, it must be recog- 
nized that the amount of distention, the quantity of material contained 
within the stomach, and the condition and position of adjacent viscera 
must largely influence the results. In particular, the position of the 
lower border is difficult to determine from the fact that the tympany 
obtained over the transverse colon may so closely resemble that obtained 
over the stomach that an accurate separation of the two is impossible. 
In the second place, not rarely the colon overrides the stomach and thus 
makes the determination of the lower border of gastric tympany im- 
practicable. When the left lobe of the liver is enlarged or unnaturally 
prominent in the epigastrium it is difficult or impossible to determine 
the exact outlines of the stomach even though it be quite well distended. 
To a certain extent percussion may be rendered more precise and valu- 
able by cleansing the colon carefully, and by repeating the percussion 
in different positions ; but despite these precautions no reliable deductions 
can be drawn. 

Other Methods of Determining the Size and Capacity of the Stomach. 
Perhaps the oldest method devised for this purpose is that of Leube, of 
introducing a stiff sound and palpating the end through the abdominal 
walls. The dangers and unreliability of this method have, however, led 
its originator himself to abandon it, and the method is no longer prac- 
tised anywhere. 

A variety of methods have been introduced which, for the most part, 
depend upon the amount of liquid that may be introduced into the organ. 
These, however, are all subject to objections of a serious character. The 
tolerance of the patient varies so greatly that one will complain of pain 
when the stomach is scarcely at all distended, while another will bear 
the greatest possible amount to be introduced. This objection alone 
would suffice to make these methods unreliable were there not the greater 
difficulty—that stomachs vary widely in their capacity in different indi- 
viduals of the same age, size, etc. We therefore place no reliance at all 
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on these methods excepting so far as it may be assumed with tolerable 
certainty that a stomach which will accommodate 2.5 or 3 litres is prob- 
ably larger than normal. The usual standard that has been adopted is 
1700 c.cm. ; but this is certainly too small to warrant positive deductions. 
In another group of methods the attempt is made to localize the lower 
border of the organ, and of these that which has attracted most atten- 
tion is the method of Dehio. This observer, it will be recalled, deter- 
mines the lower border by introducing measured quantities of water 
into the stomach and determining the lower border by percussion, the 
patient standing erect. He has determined that the lower border will 
be found 11.5 em. below the end of the sternum after the introduction 
of one-quarter litre of water, and that the border descends between 2 
and 3 cm. with each additional quarter litre introduced; but that in 
the normal individual the lower border never descends below the umbili- 
cus. With this last conclusion we are quite ready to agree, though we 
cannot regard the method free from objections or its results valuable in 
the diagnosis of dilatation. Our own studies with other methods lead us 
to entirely the same conclusions regarding the lower border, viz., that it 
always lies above the umbilicus. When, however, it is found below the 
umbilicus the conclusion is by no means warranted that the stomach is 
dilated. The same thing will be found in dislocated stomachs, and this 
condition, we are convinced, is one of great frequency. The method 
itself is open to some objections which impair its reliability ; but, on the 
whole, it is useful for the determination of the lower border of the organ. 
The great weakness of Dehio’s plan, or rather the great error of many 
of those who have used it, is the interpretation that has been placed 
upon the results. We still employ the method and find it satisfactory ; 
but in all cases we seek to control the result by auscultatory percussion 
and by inflation, and in particular to determine the position of the lesser 
curvature and of the pylorus. If, then, by Dehio’s method we find the 
lower border of the organ below the umbilicus and the pylorus and lesser 
curvature similarly depressed, we conclude that dislocation or vertical 
position is the cause of the depression of the lower border rather than 
dilatation. 

Finally, we would add a few words regarding the method of illumi- 
nation. This, we must confess, has not from the first appealed to us as 
a practical method, though in hospital practice it seemed to offer the 
hope of accurate and useful results. Our own experience is very lim- 
ited and not very encouraging ; and if the results of Martius and Meltz- 
ing indicate the conclusions as to the normal situation of the stomach, 
and are to be attributed to the method, and not to their having investi- 
gated cases of gastroptosis, we are disposed to believe that gastro- 
diaphanoscopy will not prove a reliable guide. Certainly the method of 
inflation, which can scarcely give erroneous results when it is at all suc- 


| 


44 PEPPER, STENGEL: DILATATION OF STOMACH. 


cessfully practised, and the experience of post-mortem examination do 
not warrant the belief that the stomach normally occupies a position so 
far down in the abdomen as Martius and Meltzing have found. It seems 
likely to us that the light radiates through adjacent coils of intestine and 
thus gives rise to false impressions. 

There remain two methods of examination, the value of which we 
have tested in many cases and of which we feel fully convinced. 

Auscultatory Percussion. For some time past we have practised this 
method in view of the unreliability of simple percussion. Auscultatory 
percussion, though by no means an original or novel method of exam- 
ination, has not, we believe, received the attention it deserves, nor has 
its reliability been sufficiently investigated. In our own experience with 
this method, not only in the examination of the stomach, but also of the 
heart, the liver, and other solid viscera, we have become convinced that 
its results are far more accurate than those of ordinary percussion, and 
that, so far as the stomach is concerned, it may be depended upon to 
furnish a reliable indication of the position, and, to a certain extent, of 
the size of the organ under the conditions present at the time of the 
examination. Of course, it is open to some of the objections which may 
be urged against ordinary percussion, namely, that the distended colon 
may cover over the inferior border of the stomach, and that the results 
must vary according to the degree of distention of the stomach itself. 
It is not, however, liable to the error that the left lobe of the liver may 
obscure the gastric tympany, as the note is readily transmitted through 
this to the stethoscope. In applying the method to the examination of 
the stomach we use a double stethoscope with long rubber conductors, so 
that while the patient supports the bell first near the position of the 
fundus, then below and toward the body or pyloric end, the observer is 
able without discomfort to perform the percussion, approaching the stom- 
ach gradually from all points. Next, the percussion is reversed, the 
finger or pleximeter being placed over the stomach itself and near the 
bell of the stethoscope; then gradually carried outward toward the 
periphery until the limits of the organ are passed. 

In this manner it is extremely easy to determine the exact limits as 
far as the method permits of accuracy, and we have repeatedly found 
that several persons practising auscultatory percussion at the same time 
have obtained limits which did not vary above }or1cm. Furthermore, 
in cases in which we have practised this method and in which subsequently 
inflation with atmospheric air was used, or in which the accuracy of the 
determination was controlled by post-mortem examination, we have found 
that the outlines of the stomach, as determined by the auscultatory per- 
cussion, have been extremely reliable. In normal individuals the posi- 
tions of the fundus, of the lesser curvature, of the lower border, and of 
the pylorus, have generally corresponded with the outlines given by 


PEPPER, STENGEL: DILATATION OF STOMACH. 45 


Luschka ; while in cases of dilatation and in cases of gastroptosis wide 
variations from the normal position or size have been readily demon- 
strated. 

Inflation. Far more useful, however, than any of the methods thus 
far described is that of inflation. A number of methods have been pro- 
posed, the best known of which is that performed by administering 
sodium bicarbonate followed by tartaric acid. Our experience with this 
method is comparatively limited, as the objections which have been 
urged against it, and which have occurred to us, have made us hesitate 
to employ it, except in occasional instances; and, further, because we 
have found the method of inflation with atmospheric air entirely satis- 
factory. The administration of effervescing mixtures seems to us objec- 
tionable from the facts that the distention is entirely uncontrollable, and 
that in cases of ulceration or other disease of the stomach dangerous 
results might follow. Thus we have known of cases in which consider- 
able irritation was produced, and others have been reported in which 
actual hemorrhage was caused. The method is unreliable also in that 
at times the amount of gas generated falls short of that necessary for 
distention of the stomach. Still further, it may be objected that sudden 
and intense distention may give rise to serious pressure or reflex disturb- 
ances, though no actual cases proving this suspicion are known to us. 
On the other hand, the method of inflation with atmospheric air has the 
one objection, that it necessitates the passage of a stomach-tube ; but this 
is certainly an objection of little importance. There are, of course, 
certain cases in neurotic or oversensitive individuals in which the passage 
of a tube may be objectionable ; but where the necessity of making an 
accurate diagnosis of a possibly serious gastric disease arises, objection 
to the passage of a stomach-tube is certainly scarcely worth considera- 
tion, and, as accurate diagnosis will require the passage of the tube for 
other purposes, it is not likely that this objection will interfere with the 
application of the method. For the purpose of inflation we employ a 
simple bulb, such as that used in the ordinary Davidson syringe, and 
begin the inflation by vigorous and rapid compressions, so that the 
amount of air projected into the stomach at the beginning may be as 
considerable as possible. In this way it has seemed to us that the 
pylorus is at once placed in a condition of spasm or contraction, and 
that thus the escape of the air into the intestine is prevented. The latter 
accident, however, does sometimes occur in cases of relaxation of the 
pylorus; but more frequently some of the air tends to escape along the 
cesophageal tube. The stomach is soon filled and becomes plainly visible 
through the abdominal walls, so that its size, its outline, its position, and, 
most important of all, the position of the upper curvature, the pylorus, 
and the inferior border, are readily made out. We have employed this 
method in numbers of cases of gastric dilatation and other conditions, 


46 PEPPER, STENGEL: DILATATION OF STOMACH. 


and have come to regard it as the only satisfactory means of determin- 
ing the size and position of the stomach. 

We proceed now to the second point of importance in the diagnosis of 
gastric dilatation : to the determination of the motor activity or sufficiency 
of the walls of the stomach. Here, too, we find a number of methods 
recommended. Among the older of these is the salol-test, to determine 
the duration necessary for propulsion of the contents into the duodenum, 
the assumption being made that the decomposition of the salol speedily 
follows its entrance into the alkaline intestinal secretions. According 
to Ewald, this takes place and the resulting salicylic acid appears in the 
urine within forty to sixty minutes, in health, and not until a much later 
period in gastrectasis. It is unnecessary to enter upon the discussion of 
the merits of this test. Numerous observers have found and our own 
experiences have taught us that Ewald’s method possesses no practical 
usefulness. 

Another plan proposed was that of introducing a measured quantity 
of oil into the stomach and removing the portion remaining after two 
hours with the stomach-tube. This method has the great disadvantage 
that complete removal of liquids from the stomach is often impossible, 
and that the limits of normal motor activity probably vary more widely 
than such a test would permit us to believe. 

The most reliable method of direct determination of motor insuffi- 
ciency is that of v. Leube. According to this observer, all traces of a 
meal of meat, soup, and bread disappear from the stomach in the course 
of seven hours when the motor activity is normal. When atony is pres- 
ent food-remnants may be found at much longer intervals after the meal ; 
and even on the morning of the next day when the test-dinner was 
given in the evening. This method is easily practised, and, in view of 
the wide variations which doubtless exist in different individuals, is as 
accurate as we may expect. 

The elaborate methods of measuring and recording motor activity with 
the aid of instruments, acted upon by columns of water or air compressed 
in bulbs or other contrivances introduced into the stomach, are cumber- 
some, impracticable, and therefore useless. It is, therefore, unnecessary 
to consider their sources of error. 

Dehio has claimed that his method of determining the lower border of 
the stomach by introducing measured quantities of water is useful also 
for the estimation of motor activity. He has found that in cases of atony 
the lower border of the stomach descends to the umbilicus with the addi- 
tion of only moderate quantities of liquid, while the border in dilatation 
is found below the umbilicus even after the introduction of the first quan- 
tity. From such differences in different cases he would determine the 
less or greater motor power. This assumption, however, seems to us an 
unwarranted one, and we agree with Riegel in his assertion that greater 
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elasticity does not of necessity imply less motor power ; but entirely aside 
from this point, the method of Dehio is fallacious, in that it does not 
take into consideration movability of the stomach apart from dilatability. 
In addition to these methods of determining the motor power directly, 
there are certain examinations, particularly the chemical investigation of 
the gastric contents, which furnish evidence of the decay of food in the 
stomach. The most striking and obvious feature is the decomposition 
which leads to sour and ill-smelling vomita. To a certain extent this is 
a measure of the motor insufficiency, as is also the presence or absence 
of sarcine, yeast-fungi, and other organisms of fermentation and putre- 
faction. In cases of extreme delay of the contents of the stomach 
decomposition of the starchy and saccharine foods may lead to the fer- 
mentation of lactic, acetic, butyric, or other fatty acids, while putrefac- 
tive changes of proteids lead to ill-smelling gases containing sulphuretted 
hydrogen in particular. The existence of these substances in vomited 
matters, or in the stomach-contents removed with thé tube, is always 
indicative of undue retention of the food. The amount and kind of 
decomposition that prevails depend to a large extent upon the kind of 
food taken and the character of the gastric secretion, especially upon 
the presence or absence of free hydrochloric acid. Boas has recently 
maintained that the presence of lactic acid in the stomach-contents after 
a test-meal containing no lactic acid is specially significant of carcinoma. 
This point is in a measure established, though it has not the pathogno- 
monic importance Boas sought to give it. Lactic acid is occasionally 
found in non-malignant cases, as in one of our present series. On the 
other hand, repeated examination may fail to show it in cases of carci- 
noma, as we have found. We need not enter more fully upon this con- 
troversy now. Suffice it to say that lactic acid when present is an indi- 
cation of stagnation. 

The amount of urine is another indirect evidence of motor insufficiency. 
Von Mering’s investigations and the subsequent clinical observations 
of many others have shown that the mucous membrane of the stomach 
plays little part in absorption, either of liquid or of other matters. In 
consequence, obstruction of the pylorus and vomiting lead to rapid 
desiccation of the tissues and to decrease in the quantity of the urine. 
This decrease, however, is largely dependent upon associated conditions, 
and may fluctuate considerably, so that the exact quantity is of little 
value in diagnosis or in determining the degree or progress of the disease. 

We have thus sketched the principal methods of investigation and 
points in the symptomatology which are of value in the determination 
of gastric dilatation. Of necessity allusion has been made to certain 
methods which we do not ourselves employ, and of whose value and 
reliability there may be much question. The methods upon which we 
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method for determining the lower border of the organ. The mere deter- 
mination of one or another of the borders of the stomach is of little 
value ; but taken in connection with the other portions as determined by 
the same or supplementary methods of investigation, and with the dis- 
covery of deficient motor activity, the diagnosis can generally be made 
with ease. Mistaken diagnoses are more often the result of insufficient 
examination than of unreliability of methods at hand. 

DIFFERENTIAL DrAGnosts. The points upon which this will rest have 
been more or less thoroughly considered ; but it seems advisable to point 
out certain contrasted conditions with the indications pointing to one or 
the other, and to consider somewhat the methods by which an opinion 
may be formed as to the original cause. 

Megalogastria and Gastrectasia. Ewald, Riegel, and others have de- 
scribed cases of enlargement of the stomach without symptoms of fune- 
tional disturbance. Such cases are doubtless instances of physiological 
or natural largeness of the stomach, and may properly be designated as 
megastria or megalogastria. What we have before said regarding the 
variation in the size of the stomach in different persons need not be 
repeated, but it is clear that no definite limits can be assigned to what 
may be considered a normal stomach. How large a stomach may be 
without danger of stagnation of food on account of the mere capacious- 
ness is difficult to say, and cases of enlargement sufficient to be certainly 
recognized by clinical methods, and in which no symptoms of dilatation 
are found, are comparatively rare. The diagnosis is simple enough, and 
depends altogether upon the fact that no sign of stagnation of food or 
of serious disturbance of digestion can be discovered. The only diffi- 
culty offered is to distinguish cases of obstructive enlargement with com- 
pensatory hypertrophy of the walls of the stomach. In the latter, how- 
ever, there is always a history of gastric disease running backward for 
varying periods; and usually, if not always, the compensation is only 
partial, some deficiency of motor activity being present. The general 
appearance of the patient also gives important indications, and in cases 
of non-malignant pyloric stenosis there is usually excessive acidity of the 
gastric secretion, and subjective symptoms more or less severe. 

Gastroptosis and Gastrectasia. Displacement of the stomach—the ver- 
tical position of Kussmaul or gastroptosis of Glenard—has long been 
recognized ; but its frequency has been underestimated, and without doubt 
it has often been mistaken for gastrectasia. A consideration of the 
anatomy and relations of the stomach is convincing of the fact that dis- 
placement must affect the pyloric end almost entirely, while the cardiac 
end and fundus are more or less normally situated. The result of dis- 
placement, therefore, is a vertical position such as occurs in the newborn. 
In normal individuals, after early infancy, the position of Luschka is 
assumed and retained ; but very often, as a result of the pressure of 
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clothing about the waist or of other causes, displacement occurs and 
causes the pyloric end to fall to lower levels than normal. The frequency 
of such pathological position is probably greater than has been generally 
believed, and in our experience with inflation of the stomach we have 
found it surprisingly frequent. 

In gastrectasia the pylorus usually also descends somewhat, though 
rarely so much as in gastroptosis. When studied in relation with the 
lower border the position of the pylorus is found relatively little dis- 
placed. Dilatation habitually affects the greater curvature near the 
pyloric end more than other parts,’ and in consequence the distance 
between the pylorus and the lower border becomes excessive. This is 
well seen in some of our diagrams (Figs. 2, 3, and 4) as well as in illus- 
trations given by various authors. 

These considerations show the value and necessity of determining the 
position of the pylorus and lesser curvature as well as that of the lower 
border, and the unreliability of basing deductions upon Dehio’s method 
alone. If the pylorus is not much displaced and the lower border is 
below the umbilicus, dilatation probably exists; but if the pylorus is 
near the umbilicus, the low position of the lower border loses its signifi- 
cance. In certain cases of gastroptosis a moderate amount of associated 
dilatation may exist. In such cases the diagnosis, as far as the mere 
estimation of size is concerned, depends upon our judgment as to whether 
the descent of the lower border is out of proportion to that of the pylorus 
and lesser curvature or not. The absolute diagnosis, however, in such 
cases depends upon the determination of the motor activity of the walls. 

Obstructive and Atonie Gastrectasia. The differential diagnosis between 
these conditions may be extremely difficult in some cases, particularly 
when the early history is wanting. Where a distinct neoplasm is dis- 
coverable the diagnosis becomes a simple one; but in the absence of this 
it must depend upon a consideration of the course of the disease, and to 
a certain extent upon the degree. Very rarely does atonic dilatation 
reach the enormous grades sometimes witnessed in obstructive gastrec- 
tasia. In addition, it will be found that the course of the case is less 
regular and progressive. Not rarely there will be a history of early 
remissions and accessions in the disturbances, and when the patient is 
continuously under observation marked variations may be noted from 
time to time. Physical examination is less apt to discover peristaltic 
waves, and the chemical examination shows no such marked excess of 
HCl as is seen in many cases of non-malignant stenosis. It must be 
admitted, however, that some cases of dilatation beginning with hyper- 


1 Certain investigators have found that the portions of the stomach near the pylorus are 
especially active in expelling the contents. It is clear, therefore, that those parts would 
suffer most distention in cases of obstructive dilatation. In any event, however, the most 
dependent part of the organ would be prone to dilate. 
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acidity and hypersecretion are atonic rather than obstructive. Obstruc- 
tive dilatation differs in its course mainly in that it is progressive and 
persistent. The earlier stages, during which compensation is maintained, 
may be marked by few symptoms; but after compensation fails, and 
often this occurs quite as abruptly as failure of compensation in cardiac 
disease, the disease is lasting and quite regular in its downward course. 
The dilatation in this stage often reaches proportions never attained in 
atonic cases. 

Malignant and Non-malignant Obstructive Gastrectasia. The general 
appearance of the patient gives us less information than we might expect. 
Not rarely, as has been noted, the patient assumes a cadaverous, cachectic 
appearance in entirely non-malignant dilatation ; while, on the other hand, 
instances may be found of cancerous obstruction in which the general 
appearance of the patient is quite good. The investigation by physical 
examination, and particularly the chemical examination, may furnish 
important diagnostic factors. The most significant fact is the discovery 
of excess of HCl in certain non-malignant cases. The mere presence 
of hydrochloric acid, even in cases of excessive obstruction with dila- 
tation, does not exclude carcinoma, as we have several times found ; but 
excessive hydrochloric acid does not seem ever to occur in such cases. 

The presence or absence of lactic acid has been urged by Boas as a 
fact of diagnostic value. This, however, requires further confirmation. 
Boas himself admits the occasional presence of small quantities in non- 
malignant dilatation, and one of our present series of cases showed the 
same. On the other hand, lactic acid may be absent in cases of cancer, 
as we have also found. On the whole, however, it seems fairly well 
established that the occurrence of lactic acid (when sought after accord- 
ing to Boas’s method) is a point of considerable value as indicating car- 
cinoma. Further, it has been held by Boas that albuminous decom- 
position with production of sulphuretted hydrogen occurs in benign 
rather than in malignant cases; but we have found it present in both 
forms. 

The discovery of a palpable tumor in the pyloric region is the most 
suggestive fact of all, and usually serves to establish a positive diagnosis. 
At the same time it must be remembered that hypertrophic thickening 
of the pylorus may simulate carcinomatous tumors, and that enlarged 
lymphatic glands and even the head of the pancreas may be felt and 
mistaken for carcinoma. Recently examination of the blood has been 
suggested as a means of making a differential diagnosis, the studies of 
R. Miiller and Schneyer showing that digestive leukocytosis is wanting 
in carcinomatous stenosis but normal in other cases. Finally, the 
rapid progress of the case, occurring in a person beyond the age of forty, 
and without a history of prolonged gastric troubles, adds to the prob- 
ability of the cancerous nature of the obstruction. 
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CasE I. Obstructive dilatation ; non-malignant stenosis of the pylorus.—C. M.., 
aged thirty-five years, a laborer, was admitted to the hospital December 7, 
1895. His father had died at the age of forty-five years, the cause not known. 
His mother and four sisters are living and in good health. One sister died 
of pneumonia. Nothing in his family history bears on his present case. 

He himself was a healthy lad until about his twentieth year, when he 
had a vague attack of malarial fever and was confined to bed for three 
weeks. In 18838 he was injured in a coal-mine, and in 1884 was again injured. 
In 1890, while working in an iron-mill, he was overheated and afterward 
chilled. This led to an illness which was called hepatitis and which confined 
him to bed for fifteen weeks. There were chilliness, vomiting, and a great 
deal of pain, the latter referred to a point on the right side between the an- 
terior superior spine of the ilium and the umbilicus. The patient has always 
been a temperate man with regard to the use of alcoholics and chewed tobacco 
only moderately. He was careful in his manner of eating, generally taking 
his food regularly and chewing it well. 

The illness which brought him to the hospital was gradual in onset and 
had been increasing during the past two years. He first noticed eructations 
of gas and then began to suffer with a heavy feeling in the stomach, relieved 
by vomiting. The latter did not begin until some time after the first symp- 
toms, but became constant after their onset. 

Physical examination. When the patient presented himself he was con- 
siderably emaciated, the malar bones standing out prominently. His voice 
was rather hoarse, his skin dry and scaly, oat in general there was a desic- 
cated appearance. On examination, it was found that the upper part of the 
abdomen (epigastrium) was rather hollow, while the lower part (below the 
umbilicus) was greatly enlarged. The superficial veins, especially those on 
the lower and lateral portions of the abdomen, were much enlarged. The 
size of the stomach was determined by auscultatory percussion and found to 
be unusually large. Splashing-sounds were evident when the fingers were 
pressed against the abdominal! wall as well as on shaking the patient. The 
contents were removed with the stomach-tube and were found to consist of 
2500 c.cm. of horribly offensive decomposed material. Chemical analysis of 
this showed a total acidity of 67, with a considerable proportion of free HCl 
(40 by Braun’s method for free and combined HCl), and lactic acid in con- 
siderable quantity (Uffelmann’s test). 

The patient’s blood was examined, showing 3,863,000 red corpuscles and 
9300 white corpuscles. The urine showed as follows: volume for twenty-four 
hours, 1718 c.cm.; turbid and yellowish; reaction slightly alkaline; specific 
gravity 1020; no albumin; no sugar; P,O,, 3.126 g. (0.182 per cent.). 

The patient was ordered lavage and a graduated albuminous diet, with a 
restriction of liquids, electrical stimulation, and colonic douches. Under this 
treatment his general condition improved somewhat, though the condition 
of the stomach remained about the same. 

It was constantly found that the food of the previous day could be removed 
from the stomach in the morning, and sometimes portions of food from sev- 
eral days previous were thus obtained. There was constantly excessive 
acidity, all free hydrochloric acid was invariably found present, the quan- 
tity ranging from 30 to 56. Lactic acid was occasionally present to Uffel- 
mann’s test, but was never detected by Boas’s method, though repeatedly 
sought for. 

The size of the organ was evidently greatly in excess of the normal, and in 
practising lavage it was found that from 23 to 8 litres caused no particular 
discomfort. Auscultatory percussion found that the organ extended from its 
usual position beneath the left lung and heart downward as far as the um- 
bilicus and even further, and that the pylorus, though somewhat depressed, 
was separated from the lower border by a considerable space. Inflation with 
air gave a similar result, and the organ was readily demonstrable to a class 
of students in an amphitheatre. 

The patient’s general condition improved somewhat, but he continued to 
have burning pain, heaviness, disturbances of sleep, and attacks of vomiting. 
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The subsequent history of the case was eminently satisfactory, the recovery 
from the operation being prompt and the restoration of the stomach to its 
normal functions almost complete. 

Lavage has been practised on two mornings and no food-remnants of the 

revious day obtained. A Boas’s test-meal was found to have passed into the 
intestine after two hours. 

CasE II. Obstructive dilatation; carcinoma of the pylorus.—C. L. P. was 
seen with Dr. Lee H. Smith, of Buffalo. The patient, a banker, aged fifty- 
four years, was treated twice in 1887, being operated upon for stricture of the 
urethra the latter time. A cure of this disease was effected, and there does 
not 7 to have been any recurrence of the trouble. His general health 
since then continued to be very good until September, 1895, when he noted 
obstinate constipation—not relieved by usual exercise and diet. He never 
had any severe illness which confined him to his bed, but has always been 
bilious at times. Within two months of his death he began to lose weight 
very rapidly, and in five months the loss amounted to thirty pounds. Within 
the last three or four weeks of his life he vomited afew times. His digestion 
became very poor. Frequently his food gave distress, and sour, windy risings 
from the stomach were distressing. Bowels inclined to be constipated; no 
jaundice. He suffered with piles, especially when the bowels were consti- 
pated. The lungs and heart were examined with negative results, excepting 
slight cardiac debility. His general circulation was weak, due to anemia. 
When the patient came under our notice the above symptoms and history 
were obtained from Dr. Smith, and in addition we made careful examination 
of his abdomen and stomach. There was extreme emaciation, and the skin 
presented an ashy hue. The abdomen was depressed above (hypochondriac 
and epigastric regions) and distended in its lower portions. A small tumor 
could be felt in the right side above the umbilicus, and on auscultatory per- 
cussion the size of the organ was found to be enormous, S ging ee 
were very evident. Inflation was practised, and the stomach was found to 
occupy the position represented in the accompanying diagram. 

Repeated examinations of the gastric contents had been made and the 
total acidity was habitually decreased ; free hydrochloric acid was never dis- 
covered. Lactic and butyric acids were occasionally present, but it is not 
stated that special precautions were taken to exclude lactates from the test- 
meals. Pepton was often found. Sarcine were seen microscopically; but 
no cancer-cells or acini. 

The urine was high-colored and heavy (1028); contained excess of indoxy], 
sulphuric acid, and a trace of albumin with fine granular casts. 

The diagnosis of dilatation due to carcinoma of the pylorus was easily 
arrived at, and was subsequently confirmed by an operation performed by 
Drs. J. William White and W. W. Keen. 

CasE III. Obstructive(?) dilatation; movable kidney.—Miss M. P., aged 
twenty-nine years, a typewriter by occupation, was admitted to the hospital 
December 10, 1893. Her father was killed in an accident; her mother was 
still living and had an aneurism of the aorta. She had had the usual in- 
fectious diseases of childhood, and especially diphtheria, which she had 
three times. In November of 1891 she had typhoid fever. The following 
notes were recorded : 

Her present illness seemed to begin in June of 1892, when she first began 
to suffer with pain in the left hypochondriac region and with flatulence. 
The ingestion of food was followed by burning pain and by heaviness, but 
there was no vomiting. Previous to this time she had suffered with no dis- 
turbances of the appetite or digestion, and her bowels had been entirely 
regular. In July of 1892 she was thrown from a carriage and severely 
bruised. From this time the symptoms continued and gradually grew worse 
until March, 1898, when vomiting commenced. The matters vomited were 
dark in color and always extremely sour. At first this occurred at lon 
intervals, but finally a the summer it was sometimes repeated severa 
times a day. The patient became very much wasted and ag at grew 
progressively'more intense. There were no menstrual periods after August, 
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1893. She complained of continuous pain and sometimes of sharp parox- 
ysmal attacks. 

Physical examination. The patient was emaciated and the abdomen rather 
flat. During the examination, however, a distention appeared below the 
border of the left ribs, constituting a veritable phantom-tumor. The per- 
cussion-note over this was low-pitched and tympanitic. Peristaltic waves 
were plainly visible, and on shaking the patient a succussion-splash was 

uite audible. The distention appeared and disappeared rather rapidly 

uring the time she was under examination. The lower part of the abdo- 
men was somewhat fuller than the upper. In the right hypochondriac region 
and toward the umbilical region there was found a hard, kidney-shaped 
tumor which was painful on pressure and easily movable. The condition of 
the other abdominal organs and the thoracic viscera seemed normal. 

The patient was ordered repeated rectal enemata, but diarrhoea set in and 
the treatment was discontinued. For some time the condition remained the 
same, and from time to time she had attacks of vomiting, the matters dis- 
charged frequently being remnants from the previous day. 

Examination of the gastric contents, after an Ewald test-meal, showed 
diminished acidity (10 to 20 NaHO); no hydrochloric acid; lactic acid 
present (Uffelmann’s test). 

Careful regulation of the diet, for the most part peptonized milk; rest in 
bed; faradization over the stomach and back; cod-liver oil, given by the 
mouth or by inunction ; and occasional intestinal lavage, constituted the 
treatment. Her condition gradually improved, and in the course of four 
months she had gained thirty pounds. The kidney-shaped tumor, which 
had been plainly palpable during the first two months, had gradually re- 
ceded until it was no longer palpable, and the stomach on physical exami- 
nation (by auscultatory percussion) was found to occupy its usual position 
and had seemingly the normal size. 

The patient returned somewhat later, reporting that she had resumed her 
usual occupation, and she was found to be in excellent health, having suffered 
no further discomfort from indigestion, vomiting, or pain. 


In this case inflation of the stomach was not practised, the diag- 
nosis of dilatation therefore resting upon the determination of marked 
failure in the motor power by the discovery of food-remnants in the 
fasting stomach, upon the apparent enlargement obtained by ausculta- 
tory percussion, together with the active peristaltic waves visible through 
the abdominal walls, and finally the subsequent disappearance of all 
of these conditions. 


CasE LV. Atonic and obstructive dilatation, due to a cicatrix in the anterior 
wall and adhesions surrounding the pylorus.—P. D., aged fifty years, a shoe- 
maker by occupation, was admitted to the hospital January 3, 1896. The 
following notes were recorded : 

The family history of the patient does not bear upon his illness. The 
patient was married and has five healthy children. 

He was a healthy man excepting for an attack of malaria which he had 
ten years ago. He has used alcohol very little and tobacco not at all. He 
has always been careless in his habits of eating, bolting his food with insuffi- 
cient mastication. His appetite has always been good and he has habitually 
eaten large quantities of food. 

About five years ago he had some trouble with his stomach, but no severe 
discomfort. Eructation of gases was the most pronounced symptom, and 
occasionally at long intervals he would vomit. 

About a year and a half ago there was a severe spell, coming with a chill 
and accompanied by fever and vomiting, which confined him to bed for three 
months. The stomach was absolutely unretentive. He finally recovered 
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and returned to his work. Six months or a year later, however, he was seized 
with the same sort of an attack and was confined to bed for four months. 
— the attacks he lost much flesh, but on recovering again gained 
weight. 

The summer after the last attack he felt as well as ever, but continued his 
— of rapid eating, and about September, 1895, the present condition 

egan. 

The first symptoms were marked eructations of gases, heartburn, and con- 
tinuous pain in the epigastrium. The latter was relieved by eating; but this 
food was not dented. and invariably was vomited after several hours in an 
undigested condition. Sometimes he has vomited enormous quantities of 
sour, watery, and yeasty matters, but has never noticed blood. His bowels 
are very costive and the quantity of urine is diminished. Now and then he 
complains of an aching pain running down the limbs. 

Physical examination. The patient has an elongated frame. The lower 
part of the chest and the end of the sternum are depressed, as are also the 
epigastric and hypochondriac regions; whereas the hypogastric and lower 
umbilical portions are distended, and the superficial veins along the sides 
and front of the abdomen are enlarged. 

The stomach was outlined by auscultatory percussion and was found to 
measure 17.5 cm. in a vertical direction and 22 cm. in the transverse direc- 
tion. The lower border is on a line with the umbilicus; ‘the upper border 
lies beneath the fifth rib. (The outlines are illustrated in Fig. 4.) 
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The cardiac outline is not increased and the liver is apparently normal in 
size. Careful palpation reveals no evidence of a tumor, but in the epigastric 
region toward the left costal border there is felt a distinct resistance. 

The contents of the stomach were removed with the stomach-tube, and 
were found to consist of decomposed, sour, ill-smelling liquid. Chemical 
examination of this showed excessive acidity, varying from 30 to 120 on 
different occasions. There was always free hydrochloric acid, the amount of 
the latter varying from 10 to 50. Lactic acid was frequently present to 
Uffelmann’s test ; and on two occasions, when Boas’s test-meal was given and 
all other precautions were taken, the reaction was still positive. 

The stomach was emptied at varying periods after meals, and always con- 
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tained food-remnants; and not rarely vomiting would bring up food taken 
on the previous day. The amount of liquid discharged vomiting was 
often very great (2500 to 3500 c.cm.). 

The urine was usually a little turbid, alkaline in reaction, and varying in 
its specific gravity from 1015 to 1020. No albumin or sugar, but excessive 
deposits of alkaline salts (phosphates and carbonates). Indican was found 
in excess. 

The patient was placed upon a carefully regulated diet of albuminous 
character. Lavage of the stomach and cold douches of the colon were given 
at regular intervals, and at times nutritive enemata were ordered. No im- 
provement occurred, and operation was decided upon. This was performed 
by Dr. J. William White. On incision, the stomach was found enormously 
enlarged, and a dense scar was found in the anterior wall, at the point where 
the feeling of induration had been detected. The serous surface adjacent 
to this was thickened. The pylorus itself was healthy, but was constricted 
by fibrous adhesion springing from the head of the pancreas, the posterior 
wall of the abdomen, and other adjacent parts. 

CasE V. Atonic dilatation ; great improvement after six months’ treatment.— 
P. J. J., aged twenty-five years, was admitted to the hospital October 20, 
1893. There was nothing signifivant in the family history. 

The patient began to work in the coal-mines at an early age and continued 
to do so until two years before he came under observation. Since that time 
he had been following various pursuits, but for the year previous was almost 
incapacitated. He had used alcohol habitually and was always an excessive 
eater; and, as he himself confessed, he “ eat enough for two men.” 

During the last six years he had had occasional attacks of pain in the 
stomach. They occurred especially at a considerable interval after eating, 
and were frequently relieved by vomiting of sour liquids. Eructations of 
gases were frequent. The attacks increased in severity and frequency until 
they occurred almost after each meal and quite disabled him from work. 
His appetite continued excessive, excepting at times when the attacks were 
not relieved by vomiting. At such times the fermentation seemed to con- 
tinue and the eructations were always more severe and lasting. The bowels 
are obstinately constipated, and he had pain in the back. The tongue was 
generally clean. 

Physical examination. The patient has a long, narrow chest, and the 
xiphoid cartilage and the lower part of the ribs are depressed, as is also the 
epigastric region. The abdomen below the umbilicus is much distended. 
The superficial veins over the latter part are greatly enlarged. Auscultatory 
percussion discovers a decided increase in the size of the stomach, the 
pylorus being somewhat depressed, but the lower border extending fully to 
the umbilicus, which is placed at an abnormal distance from the xiphoid on 
account of the unusual shape of the patient. Careful palpation of the ab- 
domen reveals no induration or tumor and the intestines appear to be normal. 
The heart and lungs are healthy. 

The stomach-tube was introduced and removed considerable undigested 
food which had remained in the stomach a number of hours; and in wash- 
ing out the organ it was found to hold two and one-half litres without diffi- 
culty. The stomach-contents contained slight excess of free hydrochloric 
acid, and showed lactic acid to Uffelmann’s test. 

The patient was placed upon a dry albuminous diet and was ordered 
lavage of the stomach and regular colonic douches. His condition steadily 
but slowly improved, and after six months he had gained materially in 
weight and general appearance. The physical examination of the stomach 
showed that the pylorus had resumed a more natural position, and the lower 
border had receded considerably from its former position on the level of the 
umbilicus. Vomiting had almost ceased, and lavage discovered no remnants 
of food after six hours. 

The patient was finally discharged from the hospital, having gained twenty- 
three pounds in weight and having a comparatively healthy appearance. 
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CasE VI. Enteroptosis ; displacement of stomach, liver, and spleen ; stomach 
outlined by auscultatory percussion.—Mrs. B., aged forty-five years; housewife ; 
admitted November 25, 1894. The history obtained was as follows: her 
father died at the age of eighty-eight years of heart disease; her mother at 
seventy-seven years of pneumonia. She had two brothers and one sister liv- 
ing and in good health. One brother had died of pneumonia, one of typhoid 
fever, and one sister in infancy. She herself hell bone a healthy child and 
woman ; she had had the ordinary diseases of childhood, but not severely. At 
nineteen she was married, and she had borne nine children. There was one 
miscarriage at the fifth month. All of her children were large and the labors 
were difficult. One child weighed sixteen pounds and was delivered with 
the forceps. The menopause occurred two years ago, since which time she 
has been growing stout; about the same time she noticed a tumor in the 
right side of the abdomen. This was moderately painful, and changed its 
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position with different positions of the body. A little later she suffered with 
pains in the left side, and then noticed a tumor there. When stooping she 
frequently had sharp pain in the right side, but she has never had any spon- 
taneous paroxysms. She has been moderately jaundiced several times. At 
times there are shooting-pains around the left side, sometimes extending as 
far as the left arm, and occasionally she has suffered with attacks of palpa- 
tion. She has had attacks of abdominal colic severe enough to produce semi- 
collapse; and not rarely, after eating, has a feeling of over-distention. The 
bowels are occasionally loose. She kept on with her housework despite 
her suffering until four weeks ago, when severe pains in her left side and in 
the left shoulder compelled her to give up. Shortness of breath, which has 
always been present to some extent, still persists, and she has a troublesome 
morning-cough. 


(ER 
ZS 


58 PEPPER, STENGEL: DILATATION OF STOMACH. 


Physical examination. The patient is a very large woman, the subcuta- 
neous fat being enormously increased but rather flabby. The abdomen is large 
and pendulous, so that the umbilicus is greatly depressed and the abdominal 
fold hangs down over the pubes. There is no fluctuation on careful bimanual 
palpation. The liver is plainly felt on the right side, the lower edge being 
15 cm. below the border of the thorax, and the organ is easily movable u 
and down and laterally. On the left side the spleen is similarly displaced, 
the lower margin being 9 cm. below the ribs in the anterior axillary line. 

Percussion discovers hepatic dulness 2.5 cm. below the edge of the ribs and 
extending downward 15 cm. and inward as far as the nipple-line. The posi- 
tion and the outline of the stomach were determined by auscultatory percus- 
sion. The area of tympany is on a level with the lower margin of the ribs. 
The lower margin is almost on the line of the anterior superior spines of the 
ilium. The umbilicus is displaced downward even below this point on 
account of the pendulous character of the abdomen. Posteriorly no differ- 
ence could be detected by palpation or percussion of the two renal regions, 
oo there were perhaps less resistance and dulness than normal on both 
sides. 

Examination of the urine showed specific gravity 1030; pale amber color; 
no albumin; no casts; 1.3 per cent. of sugar. During her stay in the hos- 
pital the quantity of urine varied from forty-eight to fifty-eight ounces. 
Her temperature was about normal. Her pulse and respiration varied slightly 
from the normal. Examination of the blood showed 4,600,000 red cor- 
puscles, 20,000 white corpuscles, and 60 per cent. hemoglobin. 

CasE VII. Cancer of pylorus and liver ; position of the growth and absence of 
dilatation determined by auscultatory percussion.—D. C., aged forty-eight years, 
miner, was admitted to the hospital February 8, 1896. The patient’s health 
had been good, though he had suffered with a number of lesser ailments. 
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a. Ordinary position. b. Position on full diaphragmatic inspiration. c¢. Position when 
lying on right side. The last position is somewhat exaggerated in the diagram. 


He had used alcohol freely, but was not a daily drinker. He chewed tobacco 
excessively. He was a rapid eater and habitually bolted his food. There 
was no venereal history. 

When he entered the hospital he asserted that he had been entirely well 
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until three weeks previously, when he was suddenly attacked with a severe 
pain in the abdomen. This was unaccompanied by vomiting or other symp- 
toms and lasted about two hours. The next night another attack occurred, 
and subsequently they grew more frequent, coming on several times a day. 
The pain was generally sharp and cramp-like in character. 

On physical examination there was found a large tumor occupying the 
~ region and seemingly connected with the lower of the 
liver. This was somewhat movable with the respirations and could also be 
moved from side to side. 

Auscultatory percussion of the stomach showed that the pyloric end lay 
posterior to the mass, and the size of the organ seemed rather restricted than 
enlarged. With change in position of the patient the position of the tumor 
and of the stomach-tympany was also somewhat displaced. 

Examination of the stomach-contents revealed no remnants of food in the 
morning or at long intervals after eating. The acidity was reduced, varying 
from 26 to 42. Free hydrochloric acid was repeatedly discovered, the quan- 
+ varying from 15 to 20. 

he urine was clear, with a specific gravity of from 1017 to 1025, acid in 
reaction, and containing some albumin—at times considerable, at other times 
little. An excessive amount of globulin over serum-albumin was striking. 
There was no sugar. Hyaline and granular casts and abundant leucocytes 
were found in the sediment. : 

The growth of the mass seemed progressive, and finally it was determined 
to make an exploratory incision. This discovered that the tumor occupied 
the position between the border of the liver and the stomach, being attached 
to both. The stomach itself was not enlarged and occupied the position de- 
termined by auscultatory percussion. 

CasE VIII. Tumor of the liver; chronic gastritis ; pyloric involvement excluded 
by auscultatory percussion and inflation ; subvertical position of stomach.—N.C.C., 
aged sixty-five years, a hotel-keeper, was admitted to the hospital July 18, 
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1895. He had always been a healthy man, but never worked hard. He used 
tobacco excessively until two years before, but drank only moderately. He 
ate very irregularly, and constantly bolted his food without mastication. 

In April of 1894 he began to lose weight and suffered with a dry cough. 
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The loss of weight went on steadily until it amounted to fifty pounds. He 
became weak and sallow in color; his appetite varied, sometimes becoming 
ravenous. His bowels acted irregularly, but he was rarely constipated. Oc- 
casionally he vomited, but lately not at all. There was practically no pain. 

Physical examination. The patient is emaciated, sallow, and almost cachec- 
tic. The abdomen is rather hollowed, and in the position of the lower border 
of the liver is seen a distinct, nodular tumor which moves with the respira- 
tions. Auscultatory percussion determined that the pylorus lies near the 
tumor in question or behind it. The liver begins at the fifth interspace and 
extends 3 cm. below the edge of the ribs. The hepatic dulness is continuous 
with that of the tumor noted. 

The stomach-contents were removed after a test-meal, and hydrochloric 
acid was found present. Subsequently this test was repeated on numerous 
occasions, and generally there was found a slight amount of hydrochloric 
acid. Sometimes it was absent. Boas’s test-meal was given on three occa- 
sions, but lactic acid was always absent. There never was any evidence of 
retention of food beyond the normal length of time, and the stomach was 
always empty in the morning before breakfast. 

Examination of his blood showed 4,125,000 red corpuscles, 12,500 leuco- 
cytes, and 45 per cent. hemoglobin. The red corpuscles were irregular in 
shape, but there was no marked abnormality. 

The urine was normal in color, acid in reaction, and had a specific gravity 
of 1018. There was no albumin, no sugar, and no casts. 

The stomach was distended with air on several occasions, and it was found 
to occupy the position seen in the diagram. The lower border was as low as 
the onions, but the pylorus was also depressed, so that the descent of the 
lower border was more likely the result of dislocation than of dilatation. 
When the stomach was inflated it was easy to determine that the mass on 
the right side was not connected with the pyloric end, as the latter was sepa- 
rated by a distinct and easily determined interval from the tumor in question. 

The patient was placed upon a tonic treatment, and was ordered careful 
diet and remedies } were’ to the general disturbances of his stomach, sup- 
posed to be the result of chronic gastritis. 

There was some improvement for a time, but subsequently the condition 
relapsed. Finally operation was decided upon, and was performed by Dr. J. 
William White. The mass was found to be a nodular growth in the anterior 
surface of the liver and projecting also to a certain extent upon the posterior 
surface. The stomach was uninvolved. No portions of the growth were re- 
moved, but the wound was simply reunited. The patient subsequently im- 
proved almost without interruption, and when he finally left the hospital, 
three months later, had gained over twenty-five pounds in weight, and suffered 
no gastric or other disturbances. 


THE IMPORTANCE OF A SYSTEMATIC MICROSCOPICAL EXAM 
INATION OF UTERINE SCRAPINGS AND OF EXCISED 
PIECES AS AN AID TO DIAGNOSIS, BASED UPON 
THE ANALYSIS OF ONE HUNDRED CASES. 


By Hunter Ross, M.D., 
PROFESSOR OF GYNECOLOGY, WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO. 
THE object of the present paper is to call attention once more to the 
advantages to be derived from a systematic microscopical examination of 
tissues removed from patients at gynecological operations. It has for 
some time been a matter of routine with me to preserve for microscopical 
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examination all structures so removed, the findings in each case being 
recorded regularly in a systematic way. The results thus obtained have 
been by no means without interest. While it is true that in perhaps a 
majority of instances the microscopical examination simply verified more 
or less completely the diagnosis which had been previously arrived at 
from a careful clinical study of the case, it has not infrequently brought 
to light evidences of the presence of a malignant tumor whose existence 
had by no means been suspected. On the other hand, in several instances 
the microscope has proved a suspicion of malignancy to be unfounded, 
and in ordinary benign cases has thrown much light upon the exact 
nature of the existing process. And, lastly, in a small number of cases 
the microscopical examination has proved of the utmost importance in 
that it has placed us in a position to recognize a malignant process in its 
very earliest stages, and while it was still possible to remove the growth 
completely by operation, before it had given rise to metastases, or had 
spread by contiguity or continuity to such a degree that all attempts at 
complete removal would have been useless. 

The importance of a microscopical examination of scrapings from the 
uterine or cervical cavity, and in distinctly suspicious cases of deeper 
portions of the cervix, or, indeed, of the uterus itself, excised for pur- 
poses of diagnosis, does not, in this country, seem to have been as yet 
sufficiently appreciated. The difficulties in the way of a general appli- 
cation of the method, it is true, are somewhat formidable. Thus, in 
addition to the technique and experience necessary to make the results 
of the examination of value, the question of time has to be considered, 
so that the majority of busy surgeons will be compelled to delegate the 
work to a well-trained assistant or to a pathological colleague. In 
Europe, and especially in Germany and Austria, attached to the best 
clinics are a number of competent men whose duties as assistants include 
the making of such examinations, and gynecologists in this country 
have long been in the habit, in doubtful cases, of submitting specimens 
for microscopical examination to pathologists in whom they have confi- 
dence. The tendency to make these examinations as a matter of rou- 
tine is gradually growing, and the aid to be derived from the microscope 
in apparently simple as well as in doubtful cases is becoming more and 
more appreciated. 

There has existed in the past an idea, now, fortunately, becoming less 

revalent, that the result of the pathological examination in a clinically 
doubtful case is never certain. This, I think, grew out of the unreason- 
able demand of the clinician that, when his own methods failed in estab- 
lishing a diagnosis, the pathological appearances should always be path- 
ognomonic. While, however, the most enthusiastic supporters of the 
microscope as an aid to diagnosis are the most ready to admit their 
inability to give a positive statement as to the malignancy or non- 
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malignancy in every case, this much at any fate can be asserted: in 
cases which are doubtful clinically the microscope will sometimes clear 
up the diagnosis absolutely, and were such instances met with only once 
in a dozen, or even in a hundred patients, the results obtained would 
more than repay us for the time and trouble spent in the systematic 
microscopical examination of every case. The technical procedures em- 
ployed in this branch of work are simple and can be easily carried out 
by anyone who has been trained in the ordinary histological and path- 
ological technique. The experience necessary to form a satisfactory 
judgment as to the evidence concerning the presence or absence of a 
malignant growth in a given case, or as to the nature of inflammations, 
hyperplasias, and other changes, is indeed considerable; but we may 
safely assume that modern gynecologists will not grudge time spent 
in preparing themselves for this work. The field for original studies in 
this direction, in which all modern histological and micro-chemical 
methods are applicable, is very wide and attractive; but, leaving out all 
such considerations here, it is my aim in this paper rather to lay stress 
upon the importance of the more simple work and that which is done for 
purposes of diagnosis alone. For the sake of clearness it may be well 
to outline briefly the routine followed in my own work, in which I have 
the help of a pathological assistant. 

The Obtaining of the Material ; its Preservation and Preparation for the 
Microscope. In the majority of cases the material which is to be exam- 
ined is that which is brought away by curetting the uterus. For pur- 
poses of examination this material possesses decided disadvantages as 
well as advantages. 

The two main advantages are (1) the ease with which such material 
can be obtained, even from regions, such, for example, as the fundus 
of the uterus, from which a portion of tissue can be excised only with 
difficulty ; and (2) because it gives an opportunity to study portions 
of the mucous membrane from many different areas. The chief disad- 
vantages that may be mentioned are: 1. In only a few of the cases does 
one obtain any of the muscular tissue from the body of the uterus, and 
scarcely any of the tissue, whether mucous membrane or muscular tissue, 
from the cervix. 2. The sections are necessarily made up of very small 
pieces, thus rendering it possible to miss just the tissue for which we 
are searching. 3. Examination of the material removed by curetting 
from the cavity of the uterus is frequently less satisfactory than the 
examination of tissues excised directly from the wall. This objection, 
as will be mentioned presently, applies even more strongly to scrapings 
from the cervical canal. 4. In curetted particles one necessarily loses 
almost all idea of the topographical relations of the tissue under exam- 
ination. 

With reference to the cervix, I am of the belief that it is almost 
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an impossibility to obtain with the curette suitable material for micro- 
scopical examination. The mucous membrane adheres so closely to the 
underlying fibromuscular layer that it is almost impossible to sepa- 
rate it satisfactorily with any of the ordinary curettes. In order to 
examine the mucous membrane of the cervix it is always much better 
to excise a small wedge-shaped piece of tissue, which should include an 
appreciable portion of the suspicious growth, and, whenever possible, 
together with it a small portion of what is apparently healthy tissue. 
The piece excised should be of sufficient size to enable us to handle 
it readily and to recognize macroscopically its former relations. The 
incisions should be made sufficiently deep into the tissues of the cervix 
to include the bottoms of the glands, and should be carried some distance 
up the cervical canal. After the required portion has been removed 
the edges of the wound can be brought together by means of inter- 
rupted silk or catgut sutures. 

If an immediate microscopical examination of the- tissue is not de- 
manded, the scrapings may be satisfactorily prepared as follows: 1. They 
are washed quickly in salt-solution or in cold water to free them from 
blood as thoroughly as possible. We have found that the addition of a 
small amount of sodium bicarbonate to lukewarm water facilitates this 
procedure very much. The tissues should not be permitted to lie in 
water or in salt-solution, however, as they will soon become macerated 
and unfit for examination. 2. The specimens are then placed in 50 per 
cent. alcohol for several hours 3. They are transferred to 97 per cent. 
or to absolute alcohol. The former, as a rule, is sufficiently strong, and, 
although absolute alcohol is perhaps better, it has the disadvantage of 
being much more expensive." 

The more solid excised portions should be allowed to remain for from 
twenty-four to forty-eight hours in the stronger alcohol until they are 
perfectly free from water. If, however, they are comparatively large, 
it will be necessary to pass them previously through a number of alcohols 
graded from 50 per cent. to absolute alcohol, since it has been found that 
the transferrence of too large pieces directly from the 50 per cent. alcohol 
solution to absolute alcohol will cause them to shrink extensively, so that 
the various relations may be distorted. Thus, for example, we have found 
that the epithelial cells often become detached from their base of sup 
port. 4. The specimens are then usually placed in a mixture consisting 
of equal parts of commercial ether and alcohol, in which they are allowed 
to remain for twenty-four hours. They may then be placed in ether for 
twenty four hours. This step, however, in our experience has proved to 
be unnecessary and may be omitted. 5. They are next transferred to a 


1 The ordinary 97 per cent. aleohol may be converted into nearly absolute alcohol by the 
addition of sulphate of copper from which the water has been dried off by heat, the alcohol 
being afterward decanted off as required. 
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thin solution of celloidin (of about the consistency of milk), in which they 
are allowed to remain for twenty-four to thirty-six hours. 6. They are 
then placed in thick celloidin (of the consistency of treacle) for from 
twenty-four to forty eight hours or even longer. By employing a solution 
of a consistency about midway between that of the thin and that of the 
thick solution we have often succeeded in preparing sections of endome- 
trial scrapings with a single solution ; but with portions excised from the 
cervix, or with pieces of relatively large size—over one centimetre square, 
for instance—it is advisable that they should be thoroughly saturated in 
both solutions. Instead of the ordinary celloidin, an excellent home-made 
substitute can readily be prepared by making ether-alcoholic solutions 
of photographers’ fibre-cotton, which costs from about fifty cents to one 
dollar an ounce. 7. The specimens are next to be placed on small blocks 
made from wood, cork, paper, or glass. When dealing with uterine 
scrapings we usually place ten or twelve pieces on one block. 8. The 
“* blocked ” specimens are then allowed to remain for about fifteen minutes 
exposed to the influence of the air, until some setting and contraction of 
the superficial part of the celloidin have taken place. The blocks are 
then placed in 50 or 75 per cent. alcohol, and after several hours are 
ready to be cut with the microtome. When on the blocks and kept in 
the alcohol the specimens remain comparatively good for an indefinite 
length of time, although after some months, as a rule, sections which 
are taken from them do not stain so well as when they are cut shortly 
after the specimens have been prepared. 

This ‘‘ celloidin-imbedding method” is in general use in the prepara- 
tion of pathological specimens, and is for ordinary work preferable to 
all others. For ‘‘ ribbon-sections,” or serial sections in continuous bands, 
the ‘‘ paraffin-method ” must be employed. It may besides be objected 
that the celloidin-sections are also somewhat thicker ; but certainly the 
after-handling of them is much easier and the method itself is simpler. 
Serial sections, though not in continuous bands, of course, can be made 
by the celloidin-method. 

Some of the European gynecologists prefer to employ paraffin in pre- 
paring tissues for microscopical examination. The method is somewhat 
as follows: 1. The specimens are first hardened in absolute alcohol. 2. 
They are then placed for twenty-four hours in some solution in which 
paraffin is soluble. Chloroform, xylol, or an ethereal oil may be used for 
this purpose. 3. They are then saturated with paraffin, either directly 
by placing them in paraffin melting at 50° C. for twenty-four hours, or 
indirectly by permitting them to remain in an open vessel in a solution 
of paraffin in xylol at a temperature of 50? to 55° C., the xylol being 
gradually volatilized. 4. A small paper cell is prepared of sufficient size 
to hold the preparation and at the same time to allow considerable 
free space, which is first filled with melted paraffin of a slightly higher 
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melting-point. The specimens are then taken from the paraffin and 
placed in the cell in the desired position, hot needles being used for this 
purpose. The cell is then cooled either by exposing it to the air or by 
pouring cold water around it, after which the paraffin, which has now 
become a solid block, and which holds the preparation firmly imbedded 
in it, is removed from the cell and the sections can be cut with the 
microtome. 

Besides alcohol for hardening and preserving tissues may be mentioned 
formalin, corrosive sublimate, and Miiller’s fluid. Formalin acts very 
quickly indeed in solutions even as dilute as 2 per cent., except in the 
case of mucous membranes, where even very strong solutions do not 
seem to harden tissues nearly so well as alcohol. It is especially good 
in dealing with gross specimens, and preserves the blood-cells in the sec- 
tions. Formalin-tissues do not, however, stain satisfactorily in hema- 
toxylin and eosin. The fumes are irritating and may produce an 
unpleasant and persistent coryza. With some individuals even in 
. weak solutions it produces a peculiar dryness of the skin if allowed to 
come in contact with it for any length of time. The sensation which 
is thus caused is somewhat comparable with that following expo- 
sure to strong solutions of carbolic acid, but the effects are probably 
much more decided. Dr. Cullen, of the Johns Hopkins Hospital, advo- 
cates a formalin-method for rapidly preparing permanent sections." 

His method in brief is as follows: 1. The tissues are cut by means 
of the freezing-microtome. 2. The cut sections are placed in a 5 per cent. 
aqueous solution of formalin for from three to five minutes. 3. They are 
then placed in 50 per cent. alcohol for three minutes. 4. Then in abso- 
lute alcohol for only one minute. 5. Further treatment is carried out 
as with the ordinary celloidin-sections. Cullen advises that when possible 
the tissue should be hardened ina 10 per cent. formalin-solution for two 
hours before it is frozen and cut. He believes that this is of special 
value in preparing scrapings from the uterine cavity. The first method 
occupies about fifteen minutes, while the second consumes an additional 
two hours. Cullen says that by the latter method the blood in the tissues 
is partially retained and will stain to some extent, but not wholly satis- 
factorily. Personally we have not had any experience with this second 
method, but we propose to employ it in the near future. As was said 
before, the rapidity with which it penetrates and hardens the tissues 
makes formalin of special value in the preparation of gross specimens. 

Corrosive Sublimate. A saturated solution in normal salt-solution fixes 
tissues well, if minute particles only are used. After being fixed the 
tissues are further hardened in alcohol. The metallic deposits may be 


1 The full description of this method, which is one of the most valuable recently introduced, 
is to be found in the Johns Hopkins Hospital Bulletin, No. 49, April, 1895. 
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removed from the sections with tincture of iodine, and this in turn with 
80 per cent. alcohol. 

Miller's Fluid. The action of this fluid upon tissues is so slow that 
in the preparation of small tissues it is advisable to use other agents for 
fixing and hardening. It requires several weeks to harden small objects 
in Miiller’s fluid, and the fluid must be frequently changed. 

When it is necessary to make an immediate examination of tissues it 
is best to cut the tissues into sections by means of the freezing-microtome, 
or better still, perhaps, to follow out Cullen’s suggestion. It is to be 
remembered that only thin fragments are suitable for the freezing-micro- 
tome.' It is hardly necessary to mention that alcoholic specimens will 
not freeze unless the alcohol is first removed from them. 

Although in normal histological work it is especially desirable to 
make thin sections, moderately thick ones can, as a rule, be utilized 
for pathological examinations. We have been able to obtain at 
times very thin celloidin-sections by properly diluting or strengthen- 
ing the alcohol which is employed in keeping the knife and specimen - 
moist. We find, however, that absolute alcohol is not to be recom- 
mended, as it will render the celloidin sticky, and may even dissolve it. 
About 85 to 90 per cent. is the limit of strength which should be 
employed for this purpose. The sections which are cut away may be 
removed from the knife-blade either with the flat of the finger, or, better 
still, by means of a moderate-sized camel’s-hair brush, which may also 
be employed to keep the knife and specimens wet. These sections 
when cut are put into the 75 per cent. alcohol, and are now ready for 
staining. 

Staining of Sections. A great variety of staining-methods are in use, 
but for ordinary pathological work in gynecology a few simple stains 
suffice. Much can be learned as to ‘‘ form-relations” from the study 
of unstained specimens ; but for finer histological changes staining with 
one or more dyes is highly desirable. Delafield’s hematoxylin alone 
or in conjunction with eosin as a counter-stain yields excellent results, 
especially if acid alcohol be used as a differentiating fluid. Carmine, 
picro-carmine, and Van Giesen’s mixture are valuable general stains. 
For demonstrating bacteria in specimens the four following methods? are 
the most common in use for purposes of diagnosis: 1. Gram’s method, 
either simple, or Gram’s method with previous staining with picro-lithium 
carmine. 2. Weigert’s fibrin-stain, which stains many forms of bac- 
teria, fibrin, hyaline, and sometimes elastic tissue. 3. Carbol-fuchsin. 
4. Methylene-blue. 


1 An excellent description of the technique of the freezing-microtome will be found in Fried- 
lander’s Microscopische Technik or Kahlden’s Histologische Untersuchung. 
2 These methods are fully described in the books on microscopical technique. 


| 
| 
| 
| 
| 
q 
| 
| 
| 
i 


ROBB: EXAMINATION OF UTERINE SCRAPINGS. 67 


The Clinical Records of the Cases. 


In order to enhance the value of the microscopical examinations I have 
made it a rule to keep parallel clinical protocols of the cases, paying 
particular attention to the following points : 

Name, age, social condition, residence, color, occupation. 

Number of labors, whether instrumental or not. Age of oldest and 
youngest child ; character of puerperia. 

Miscarriages or abortions ; at what period of pregnancy. Any pos- 
sible sequel. 

Menses. Age at first appearance. Regularity; amount; duration ; 
whether painful or not. Date of last menstrual period. 

Leucorrhcea ; whether present or not. Character of discharge, whether 
irritating or not; color and amount. 

Micturition ; any disturbance noticed by patient. 

Bowels. Usual condition ; general effects of laxatives and purgatives. 

Family history. 

Personal history. 

Patient’s chief complaints; i. ¢., those subjective symptoms which led 
the patient to present herself for treatment or diagnosis. 

Present condition, embracing a thorough physical examination. 

Examination of urine, chemical and microscopical. 

Results of the examination: (1) without anesthesia, (2) under anzs- 
thesia. 


The Histological Protocols. 


In studying the sections particular attention is paid to the following 
points, and the results are recorded : 
1. The superficial epithelium ; i.e., the layer of epithelium lining the 
cavity of the uterus. 
Character of cells : 
Ciliated or not. 
Single layer or multiple layers, ete. 
2. Utrieular glands: 
Course. 
Length. 
Size. 
Lumina. 
Shape. 
Glandular epithelium. Character of cells : 
Ciliated or not. 
Single layer or multiple layers. 
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3. Stroma. Size of cells. Physical characteristics. 
Different sorts of cells : 

Lymphoid. 

Ovoid or round. 


Fusiform or spindle. 

Peculiarities in arrangement of cells. 

4. Vessels. Those near the superficial mucous membrane, and those 
further away from the surface. 

5. Museular tissue. If present or not; and if any peculiarities noted. 

6. Cervical tissues. If present or not; and if any peculiarities noted. 
. Histological Diagnosis. 

8. Notes or Remarks. 

In this way it will be seen that the careful clinical history which is 
taken of the cases and the histological findings are made to supplement 
one another. A discussion of the many different points to be considered 
in the diagnosis of the specimens is impossible in the present paper. 
Fortunately, however, we now have at our disposal a rich literature upon 
the subject, and especially worthy of mention in this connection are the 
work of Ruge and Veit on Uterine Carcinoma, Abel’s Technik und Diag- 
nostik in der Gynakologischen Praxis, and the section of Orth’s Pathol- 
ogy, entitled ‘‘ Weibliche Geschlechtsorgane.” 


TABLE I. 
| 
= 
3 
~ ise 2a 2 — 
2 a =e; 236 
2 | 22 29° 
= (328 
2 
a, Cases in which clinical symptoms pointed 
to benign disease. Microscope showed 
absence of malignant disease . . . . 67/17 2 15 4 7 4 
6. Cases in which clinical symptoms pointed 
to benign disease. Microscope showed 
presence of malignant disease . . . . ons 2 
e. Cases in which clinical symptoms pointed 
to malignant disease. Confirmed by 
d, Cases clinically suspicious as to malig- 
nancy ; microscope showed undoubted 
malignant disease . . . . ... 


e. Cases clinically suspicious as to malig- 
nancy ; microscope showed absence of 
malignant disease . = 5 9 1 
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TABLE IJ.(a)—CLINICAL SHEET. 


Sis 
siz |z 8 
|e | se | 
Pain absent 3 1 2 1 2 
intermittent . 15 27 1b 4 4 ai. 5 
worse at periods or on exertion ll 19 ll 3 5 1 oe 5 
lancinating or sharp ; ; 4 9 10 2 1 i AF 4 
dull or boring . 10 21 9 3 3 1 1 
limited to pelvis. 7 29 19 4 4 1 Si. 5 
headache . 3 6 2 1 
backache . 12 21 11 5 5 1 Bia 5 
Discharge, moderate 7 13 5 2 
absent 2 8 5 oni pen ie 2 
profuse 13 10 8 1 3 1 is 1 
Menses, amenorrhoea 2 1 on 1 1 
too frequent 3 6 6 2 san 1 1 
too infrequent. 2 3 4 1 1 2] 1 
regular 15 22 13 2 6 oo 3 
scanty 5 6 6 1 1 2 1 
profuse ‘ : ‘ : 9 17 8 3 3 1 1 2 
normal in amount . 6 8 9 1 3 1 
normal in duration . ; . 10 18 12 1 2 one 1 2 
too long in duration 6 10 6 3 1 1 
tooshortin duration. 4 3 5 sii 1 
painless ‘ 10 13 7 1 2 2 2 
painful . 16 4 5 1 1 | 2 
with clots of blood . ; ‘ ; 3 5 3 2 3 1 1] 
Metrorrhagia . 2 3 1 5 | 2 1 
O-parous women . 10 16 12 4 3 
Parous women 12 15 12 1 | 1 2 
Abortion diagnosed clinically ons ave 
Results of treatment : 
benefited permanently . ‘ ‘ 14 20 18 1 8 si 1] 2 
temporarily 7 10 6 3 oe 2 1 3 
unimproved . ° 1 1 
died 


Conciusions. <A study of these tables, in which the results of the 
parallel examinations of 100 cases have been systematically arranged, 
reveals a number of interesting points. 

Thus, in Table I., it will be seen that of 100 cases the question of 
malignancy or benignancy could be settled in 95. In 2 cases which clin- 
ically appeared to be benignant, positive and timely evidence was given 
of malignancy by the microscopical examination. In 2 cases in which 
the clinical symptoms pointed to malignant disease the microscupe en- 
abled us to confirm the clinical diagnosis beyond all doubt. In 1 case 
in which there was clinically at least a warrantable suspicion of malig- 
nancy the microscope changed the condition of suspicion to one of 
certainty. In 26 cases in which the clinical symptoms rendered the sus- 
picion of malignancy at least warrantable the microscopical examination 
proved the absence of malignant disease. In 63 cases in which the 
clinical symptoms pointed to a benign disease the microscopical examin- 
ation confirmed the clinical diagnosis or showed a normal endometrium. 
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TABLE I.()—HIsTOLOGICAL SHEET. 


Eis eg | £5 z 
= s | = 
Sie 
3/5 
| 
| | 
Superficial epithelium: 
wanting, or insufficient for diagnosis . 2 3 Sa 1 l 2 2 2 
single layer. 20 26 24 4 7 1 
multiple layers 2 | 2 
medium columnar . 1 3 1 
low columnar or cuboidal ‘ 1 1; 4 4 
ciliated . 3 2 1 3 
cilia not demonstrable 3 4 | 9 5 
character of epithelium undetermined | 
(not sufficient to judge from) . oe i 1 
Utricular glands: 
wanting or materialinsufficient . tes 1 1 
course, tortuous or zig-zag. ° ° 1 3l 9 4 6 
straight or nearly so ; | 1 1 1 2 
number, increased . ove 18 4 1 2 2 
normal. 22 6 6 1 2 1 1 
diminished 1 | 10 2 1 
size of lumina, regular > 17 4+ 1 1 
irregular . 5 31 20 5 6 3 
shape of lumina regular ‘ 20 2i 1 1 ‘ 
irregular . 2 31 3 4 7 2 2 
invaginated glands . 8 21 13 2 
Glandular epithelium: 
wanting or insufficient to from . 1 1 
single layer . 22 28 24 5 6 1 1 5 
multiple layers . 7 3 2 3 2 
medium columnar . 3 | 10 4 1 1 1 
low columnar or cuboidal 3 1 5 2 1 
ciliated . 20 | 22 23 5 3 1 4 
cilia not demonstrable. 1 4 2 1 
undetermined . 1 | 1 
Stroma: 
small round and ovoid cells with fusi- 
form cells around gland lumina. =. = 20 | 27 | 13 3 5 1 l 4 
round or oval cells, varying in size, 
some large, some small 1 4 7 2 2 1 
bands of spindle-cells running through 
stroma . eee | 18 2 1 
spindle-cell element in excess. 3 1}; 2] 3 
cells crowded closely together 4 ll 6 1 hve 1 
1h cells not closely packed 1 4 4 | 1 
lymphoid cells |8 {| 13 12 1 6 1/ 2 2 
polynuclear leucocytes . 13 14 10 6/323 3 
regularly distributed 3 | 6 BI 2 
grouped in spots . a | 2 we | 8 
free red blood-cells numerous ° + oe 18 12 3 3 as 1 
decidual cells . o | _ 8 one 1 
Vessels, numerous . 14 | 20 15 3 8 2 1 
scanty or none found 9 2 4 
collapsed . ‘ 8 4 1 4 
Muscle-tissue, present . 4; 4 5 ‘ 1 1 1 3 
absent . ° 18 | 27 19 5 7 1 2 2 
Cervical tissue, present . 1 2 2 2 2 
"absent ° ° 21 29 23 5 6 2 1 3 


Placental villi, chorionic or amniotic. rem- 
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In Table I.(a) the clinical symptoms met with in different conditions 
of the endometrium and in some few malignant conditions have been 
tabulated. 

Pain. In 22 cases in which the microscope showed normal or approxi- 
mately normal endometrium pain was absent in but 3 cases. This is a 
point we think worthy of some emphasis, inasmuch as it proves the pos- 
sibility of the existence of painful affections referable to the uterus, in 
cases in which histological changes, at least by the methods ordinarily 
employed, are not demonstrable. In 31 cases of endometritis glandu- 
laris pain was absent in but 1 case. In 24 cases of endometritis inter- 
stitialis pain was absent in only 2 cases. In 5 cases of endometritis 
glandularis et interstitialis pain was absent in but 1 case. In 8 cases of 
endometritis post abortum sive partum pain was absent in but 2 cases. 
In the 5 malignant cases it was not absent in a single instance, and was 
generally continuous. In 30 cases of endometritis glandularis dull pain 
occurred in 21 and sharp pain in 9. In 19 cases of endometritis inter- 
stitialis dull pain occurred in 9; sharp pain in 10. In endometritis 
glandularis et interstitialis, 5 cases, dull pain occurred in 3 and sharp 
pain in 2. This would seem to show that in cases of glandular endome- 
tritis dull or boring pain is more frequently met with than sharp or lan- 
cinating pain, while to a somewhat less extent the reverse is true in 
cases of interstitial endometritis. The pain complained of is in the 
great majority of instances limited to the pelvis or to the lower portion of 
the abdomen. We found this to be true in about 80 per cent. of cases. 
Headache is a rather infrequent symptom, being met with but 12 times. 
Backache is much more frequently met with, being recorded 61 times. 

Discharge. In 22 cases in which the microscope showed normal endome- 
trium discharge was absent in but 2 cases, and in 20 cases it was consid- 
erable in amount. In these cases the discharge probably originated from 
the cervix, and not from the body of the uterus ; that is to say, the cases, 
or the majority of them, must have been instances of ‘‘ cervical ” endo- 
metritis. In 31 cases of definite glandular endometritis discharge was 
absent in 8 cases, or in nearly 25 per cent. This shows that leucorrhcea 
is by no means always present in such cases. In 24 cases of interstitial 
endometritis leucorrhceal discharge was absent in 5 cases, or in about 20 
per cent. This is also interesting when considered together with the 
immediately preceding statement. In 8 cases of endometritis following 
abortion or labor a leucorrhceal discharge is noted in every case. In 2 
cases of adenocarcinoma, one of the cervix, the other of the fundus of 
the uterus, a leucorrheeal discharge was present in both cases. In 3 
cases of squamous carcinoma leucorrheal discharge was absent in 2 
cases, and was profuse in 1 case. In the two cases the disease being 
incipient, there were, in fact, no well-marked clinical symptoms such as 
would have rendered one even suspicious of a malignant condition. It 
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was only in the course of the routine examination of all tissues that the 
presence of a malignant growth was demonstrated. In the third case 
carcinoma could be diagnosed clinically, but the condition unfortunately 
had progressed too far to admit of a removal of the uterus. 

Menses. Regularity. In the majority of cases the menses are noted 
as being regular. It is interesting to note that in 8 cases of endometritis 
after abortion, or after labor, the menses are noted as being regular in 6. 

Amount. In 31 cases of glandular endometritis the amount was 
scanty in 6; profuse in 17; normal in 8. In 24 cases of interstitial 
endometritis it was scanty in 6; profuse in 8; normal in 9. We shall 
watch with interest the results in such cases in the future in order to see 
if the relations here presented be characteristic in these diseases. The 
table shows that in over 50 per cent. of cases of glandular endometritis 
profuse menstruation was met with, but in only 33 per cent. of cases of 
interstitial endometritis was the same condition found. In 8 cases of 
endometritis post abortum sive partum menstruation is recorded as pro- 
fuse in but 3. In only one of the eight cases is amenorrhcea noted. 
Five of these eight patients are recorded as having the menstrual period 
of too long duration. Of the 2 cases of adenocarcinoma, one patient 
was past the menopause, being about sixty or sixty-five years of age. 
She had had a very trifling hemorrhage from the uterus previous to her 
admission into the hospital. This was the only symptom that the patient 
complained of ; but she had been further told by her attending physician 
that there was no malignant disease of the uterus, and on physical ex- 
amination alone nothing could be made out suggesting such a condition. 
As regards painfulness or painlessness of menses, pain seems to be more 
constantly present in the interstitial form of endometritis than in that 
of the glandular type ; in endometritis interstitialis, 23 cases, the menses 
were painful in 16, painless in 7, with clots of blood noted altogether 
18 times. Out of 8 cases of endometritis post abortum sive partum pain 
was present in 3 cases. 

Metrorrhagia was noted twice in 22 cases in which the endometrium 
appeared to be normal on microscopical examination ; three times in 
31 cases of endometritis glandularis ; in no instance in 24 cases of endo- 
metritis interstitialis ; five times in 8 cases of endometritis post abortum, 
sive partum; twice in 2 cases of adenocarcinoma; once in 3 cases of 
squamous carcinoma. It is interesting to observe that in 8 cases of endo- 
metritis post abortum sive partum abortion had been diagnosed in but 
2 cases. Exactly what proportion of these 8 cases were post abortum 
and what post partum I was unable to say, but three of the 8 cases are 
recorded as occurring in nulliparous women. In 1 case placental villi 
were found in a fairly well preserved condition nine months after the 
abortion was said to have taken place. 

Results of Treatment. No deaths are recorded. Two cases are classed 
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as unimproved. In the majority of cases, 64, treatment effected a per- 
manent benefit ; temporary benefit was experienced in 32 cases. 

Of the malignant cases, in 2 cases of adenocarcinoma temporary ben- 
efit was recorded. In one of these cases radical treatment was impossi- 
ble on account of the local extent of the disease and the occurrence of 
metastases. In one case the age of the patient and her general condition 
compelled the writer to advise against any operation, although the disease 
was not advanced. One of the cases of squamous carcinoma reported 
as temporarily benefited has had a third operation for curetting and 
cauterization since, and is in a very precarious condition, the disease now 
involving the bladder and rectum. In the other two cases vaginal hys- 
terectomy was performed over two years ago and the patients have been 
up to the present time free from any return, and are apparently in ex- 
cellent health. 

TaBLE I.(b).' Superficial epithelium. In the majority of instances 
a single layer was demonstrated. Multiple layers are noted in two 
eases each of endometritis glandularis and endometritis interstitialis. 
We should say here in passing that the determination of the question 
whether a single layer or multiple layers are present is attended with a 
great deal of difficulty. One has constantly to keep in mind the readi- 
ness with which the appearance of multiple layers is produced by oblique 
section and by thick sections, so that considerable experience in inter- 
preting the microscopical image is demanded. We cannot agree with 
some authors that a multiple layer of epithelium, either of the superficial 
or glandular type, is of itself a sign of malignancy. The appearance 
may be accounted for in several ways; it may be due, for example, to 
shrinkage and distortion of the specimen during preparation, to oblique 
and thick sections, and possibly to other causes. We believe also that, 
in the majority of instances where these external causes may be excluded, 
multiple layers denote merely a hyperplasia of the cells. 

With regard to the height of the cell, Abel has pointed out that low or 
medium columnar cells are suspicious of pregnancy. Now, in eight of 
our cases of endometritis post abortum sive partum low or cuboidal epi- 
thelium is noted in four cases and medium columnar in three. This 
effect of flattening out the cells, which may indeed go so far that the 
superficial epithelium becomes changed into a sort of endothelial mem- 
brane with cells having more breadth than depth, and resembling endo- 
thelial cells very closely, is probably, though not entirely, the result of 
pressure. We have noticed similar flattening of cells in cases of ectatic 
glands and in cases of hydrosalpinx, where the pressure of the contents 
must have been greater than the usual pressure which is exerted upon 
the cells. 


1 From the Pathological Laboratory of the Western Reserve University. 
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The presence or absence of cilia. In the majority of cases cilia were 
found, their absence being recorded only 21 times. In 8 cases of endo- 
metritis post partum or post abortum they were demonstrated in but 2 
cases and not demonstrated in 5 cases. 

Utricular glands. A tortuosity of the glands, probably in the lower 
layer of the mucous membrane, seems to be an almost constant finding 
in cases of endometritis post abortum sive partum. There is also some 
irregularity in the size and more especially in the shape of the glands in 
these cases. Invaginated glands were found 8 times in 22 eases, where 
the endometrium had to be designated as normal; 21 times in 31 cases 
of endometritis glandularis ; 13 times in 24 cases of endometritis inter- 
stitialis ; twice in 5 cases of endometritis glandularis et interstitialis. 


Fie. 1. 


Fie. 4, Fie. 5. 


Section e-e in Fig. 2. 


Section a-a in Fig. 1. 


Invaginated glands or sections of lumina within lumina, or rather the 
appearance of such things in the microscopical section, may be produced 
in a variety of ways. A pictorial representation will illustrate this to 
better advantage than can be done in other ways. Fig. 1 represents a 
true intussusception or invagination of a utricular gland. Fig. 2 shows 
a uterine gland dividing dichotomously. Fig. 3 shows a papillary pro- 
jection into the lumen of gland. The lines aa to ee represent sections, 
If these be made perpendicular to the plane of the paper, we should have 
somewhat the result pictured in Figs. 4 and 5. The papillary projec- 
tions in Fig. 3 may appear somewhat diagrammatic, but we have seen 
just such a condition under the microscope. 


| 
Fie, 2. 
3. 
da 
\ 
ome 4 Ly 
“y 


ROBB: EXAMINATION OF UTERINE SCRAPINGS. 75 


Glandular epithelium. What has been said of the superficial epithe- 
lium holds true also for that of the glandular type. Multiple layers, 
however, are more frequently met with in the glands. 

Stroma. The typical nornmtal stroma may be said to consist of small 
round or oval cells, almost, but not quite, as small as lymphoid cells, all 
of about one size, with a single layer of fusiform cells round the gland 
lumina. These fusiform cells make the membrana propria for the gland- 
ular epithelium. They show the fusiform shape under the microscope, 


Fig. 6. 


Adenocarcinoma of the cervix uteri. 
a, Gland-ducts, but little changed. 6. Alveolus filled with flat cells. c. Atypical gland-duct. 


but they are probably flat endothelial-like cells. We can readily under- 
stand this when represented pictorially. These cells which appear to be 
fusiform are in all probability only endothelial like cells, through which 
perpendicular sections have been made. In 20 of the 22 cases of nor- 
mal endometrium and in 27 of the 31 cases of endometritis glandularis 
this condition was found. In 13 of the 24 cases of endometritis inter- 
stitialis, in 3 of the 5 cases of endometritis interstitialis et glandularis, 
and in 5 of the 8 cases of endometritis post abortum sive partum these 
structures could easily be made out. In all of these last 8 cases, however, 
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decidual cells were also found. It is interesting to note in this connec- 
tion the behavior of the stroma-cells to staining with the different dyes. 
It was found when using the picro-carmine method that the nuclei of 
the small round and oval cells stained intensely with the carmine, while 
the cell-bodies, though taking on faintly the same stain, did not stain 
at all with the picric acid. In other words, unless they are undergoing 
some degenerative process, no yellow tint could be seen in them. Blood- 
cells, on the other hand, whether free in the stroma or inside the vessels, 
stained intensely with the picric acid. The cell-bodies stained with 


Decidual remnants and placenta) villi. 
a. Placental villus. }6. Large piece of decidua showing large decidual cells. 


eosin, however, but faintly. Decidual cells took on the eosin-stain 
deeply, and one could recognize them even with low powers by the 
peculiar pinkish tinge of the section whenever they were present in 
sufficient numbers. In 7 cases of endometritis interstitialis out of a 
total of 24, and in 4 cases of endometritis glandularis out of 31 cases, 
the stroma-cells are noted as varying much in size, some being larger, 
some smaller than normal. Giant cells with many nuclei were seen in 
quite a number of the cases of endometritis post abortum sive partum. 
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The exact record of the number of times of their occurrence, unfortu- 
nately, has not been noted, but I can recall three instances in which 
they were found. In one case they were so numerous as to give rise to 
a suspicion of giant-celled sarcoma, there being at the time no clinical 
history of abortion or miscarriage, and the foetal structures not being 
positively demonstrable. The answers of the patient, however, upon 
being closely questioned as to the occurrence of an abortion, previous 
to her applying at the clinic, went to show that she had miscarried. 
Histologically the picture presented by the section under the microscope 
resembled closely that of a myosarcoma. 


Papillary growth encroaching upon lumina of glands. 
a. Pedicle. b. Foreign body. c. Complicated papillary growth. d. Bloodvessels. 


Bands of spindle-cells in the stroma were observed 18 times in 24 cases 
of endometritis interstitialis, while the spindle-cell elements were found 
in excess 23 times. Very characteristic pictures in endometritis inter- 
stitialis are the concentric whorls of spindle-cells which form around the 
gland lumina. Instead of the normal single layer of spindle or fusi- 
form cells, sometimes as many as ten layers may be seen. In many 
places these cells are seen to be compressing the gland, and the gland- 
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epithelium is undergoing degenerative changes, sometimes of the nature 
of simple atrophy, while sometimes active degenerative changes—e. @., 
cloudy swelling or necrosis—have taken place. 

Polynuclear leucocytes were found free in the stroma as follows: in 22 
cases of normal endometrium, 13 times; in 31 cases of endometritis 
glandularis, 14 times; in 24 cases of endometritis interstitialis, 10 times ; 
in 8 cases of endometritis post abortum sive partum, 6 times. Just what 
their presence signifies it is hard to say. In most of the cases they were 
found sparsely, but more or less regularly distributed, not being present 


Fig. 9. 


Muscularis. 


Endometritis glandularis hyperplastica. 
The cleft in the middle of the section is part of the cavity of the uterus. 


in great numbers and evidently not representing inflammatory infiltra- 
tion. Their almost constant presence (in six out of eight cases) in cases 
of endometritis post abortum sive partum would seem to indicate that 
they are perhaps playing some réle in the involution of the mucosa. 
It is evident, however, that their presence in the uterine mucosa (when 
sparsely and regularly distributed) is of no great pathological signifi- 
cance. 

Free blood-cells were also frequently met with ; in 22 cases in which 
the endometrium has been ‘classed as normal, 18 times; in 31 cases of 
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endometritis glandularis, 23 times ; in 24 cases of endometritis intersti- 
tialis, 16 times; in 5 cases of endometritis glandularis et interstitialis, 
3 times; in 8 cases of endometritis post abortum sive partum, 4 times. 
The explanation of their presence in such a number of cases with nor- 
mal endometrium does not seem clear. What their réle is, apart from 
the phenomena of menstruation, we do not understand. 

Decidual cells were found in all the 8 cases of endometritis post abor- 
tum sive partum. True decidual cells were not found in any of the 
other conditions, though cells approaching them closely in size were often 
found in cases of interstitial endometritis. 


10. 


* 


Endometritis glandularis hypertrophica. Specimen obtained by curetting. 


Vessels. No true arteries or veins are found in the superficial layers of 
the mucosa. Here the bloodvessels are all venous or arterial capillaries, 
the latter far outnumbering the former. In all 8 cases of endometritis 
post abortum sive partum the vessels were found dilated. 

Muscular Tissue and Cervical Tissue. We desire to call attention espe- 
cially to the infrequency with which muscular tissue and cervical tissue 
were met with. Muscular tissue is recorded as being present in but 19 
vases. Cervical tissue is recorded as being present in but 11 cases. 

The above table includes several cases in which sections were made 
VOL. 113, NO. 1.—JANUARY, 1897. 6 
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from the cervix, so that cervical tissue really was obtained by curetting 
even fewer times than would at first appear from the table. 


Fie. 11. 


Endometritis interstitialis. Specimen obtained by curetting. 


Placental villi, chorionic or amniotic remnants, were found in 5 cases of 
endometritis post abortum sive partum. We are inclined to the opinion 
that, lacking a clinical history of abortion or pregnancy, it is impossible 
in many instances to make an absolute diagnosis of a foregoing preg- 
nancy unless such feetal remnants be demonstrated. Their presence, 
however, must be considered, of course, as proof positive of a preceding 
pregnancy. 

In conclusion, I wish to thank my assistant, Dr. Walter R. Lincoln, 
for valuable aid in the preparation of the tissues and in the laborious 
analysis of the cases. 

The several micro-photographs illustrate typical microscopic findings 
in some of the cases to which we have referred. 
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AN ASTHESIA-PARALYSIS. 


By Henry J. GARRIGUES, A.M., M.D., 

PROFESSOR OF GYNECOLOGY AND OBSTETRICS IN THE NEW YORK SCHOOL OF CLINICAL 
MEDICINE ; CONSULTING OBSTETRIC SURGEON TO THE NEW YORK MATERNITY 
HOSPITAL; VISITING GYNECOLOGIST TO ST. MARK'S HOSPITAL, ETC., 

NEW YORK. 


THE discovery by which surgical operations were rendered painless 
is the fairest leaf in the rich wreath of laurels won by American sur- 
gery, ranging in its universality of application even above ovariotomy 
and ecphyadectomy.' 

This blessing to suffering humanity, by which alone the gigantic strides 
of modern surgery have become possible, is, however, not free from 
danger. It was soon noticed that some patients, while being operated 
upon or even before the operation began, died. It was furthermore 
noticed that occasionally the extensor muscles of the forearm and the 
hand were paralyzed, a phenomenon that found an easy explanation in 
the arm having been allowed to roll out and hang in such a way over 
the edge of the table that protracted pressure was exercised on the 
region where the musculo-spiral nerve, after leaving the groove on the 
humerus, turns forward and becomes superficial at the lower end of 
the deltoid. This paralysis is in every respect analogous to that ob- 
served in a drunken man falling asleep with his arm hanging over 
the back of a chair; or in laborers carrying great weights on their 
shoulders ; or after childbirth, when the patient is unable to use the mus- 
cles innervated by the peroneal nerve, that is to say—to bring the foot 
in dorsal flexion, to extend the toes, or rotate the foot outward—or 
unable to rotate the thigh inward or to bring it forward on account of 
a paralysis of the superior gluteal nerve, in both of which cases the 
paralysis is due to a pressure exercised on the lumbo-sacral cord where 
it passes over the brim of the pelvis and becomes compressed between 
the head of the child and the bone. 

It is also a well-known fact that, if too much force is exercised in 
tightening the rubber tube or bandage used in Esmarch’s bloodless 
method of operating, the patient is apt to wake wp with a paralysis of 
the muscles supplied with nerves from the trunks thus exposed to injury. 

But there are other kinds of disturbances in the functions of the 
nervous system connected with the administration of anzesthetics which 
have received little or no attention in this country, and only within the 
last two years have been described in Germany and France. When 


1 The terms ecphyadilis and ecphyadectomy are derived from ecphyas, the Greek name for 
the appendix vermiformis, and, being composed of purely Greek roots, are preferable to the 
hybrid formations appendicitis and appendicectomy. 
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I observed my first case of this kind nothing was yet written upon the 
subject. The phenomenon being entirely new to me, I was inclined to 
look for its causation in the great anzmia of the patient; but soon it 
became clear that pressure, at least, was an important factor in the pro- 
duction of the faulty innervation observed in such cases. 

If we take into consideration that in my first case it took six months 
to cure the patient ; that in some of those observed abroad the affection 
has lasted for years; that some patients suffer considerable pain; and 
that some have lost their lives from the effect of the anesthetic, it is 
evident that we have to deal with a group of symptoms which are of 
considerable importance, which demand our serious study, and which 
we must, as far as possible, try to avoid. 

Before going any further, I shall give the history of my cases. I am 
fully aware of the very imperfect way in which the nervous abnor- 
malities have been examined and recorded ; but, to begin with, I am not 
a specialist for nervous diseases; and, secondly, the nervous disturb- 
ances were in most cases of minor importance compared with the serious 
operations that had been performed on the patients. But, deficient as 
the histories are, they may still be available for calling the attention of 
others to the matter, who then from the beginning may observe similar 
cases more closely, or associate neurologists with them to investigate all 
involved questions more fully. These lines may also serve as a warning 
to the young men who usually are intrusted with the administration of 
anesthetics, for, as we shall see later, the evil can in most cases be 
avoided by proper attention to the position of the patient during anzs- 
thesia. 


Case I.—Mrs. R., aged forty-four years, Canadian, nullipara, was 
referred to me by Dr. R. W. Taylor. She had been suffering from 
menorrhagia for five years, and had been bleeding for six weeks when 
first seen. She was in a very anemic condition. On February 17, 
1893, I curetted her uterus, using ether as the anesthetic, and Robb’s leg- 
holder over the left shoulder. For the information of those who do not 
know this apparatus, I may add that it consists of a strong band of two 
layers of heavy muslin having in each end snaps that enter into iron 
rings sewn to the muslin. By this means the band is made to form a 
ring just above the strongly flexed knee, while the middle of the band 
goes in a slanting line behind the back and up over the left shoulder, 
which is padded with a folded towel or a layer of cotton. 

Ether was administered by Dr. Leon F. Garrigues. The arms were 
flexed at the elbows and the hands rested on the sides of the face. The 
curetting stopped the bleeding effectually and permanently ; that is to 
say, since then she has had normal monthly periods and was when last 
seen, some months ago, in good health. 

When she recovered from the etherization her right arm, upon which 
there had been no kind of pressure, was lame. First the extensor side 
alone was affected, but later the flexor side was similarly implicated. 
She could not move the limb at all. The fingers were in a half-flexed 
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position, but could be passively extended. The whole extremity was 
somewhat swollen. Sensation was benumbed. Off and on she had 
some pain in the arm and the skin would become red in changing areas. 
Rubbing with spirit of camphor had no effect. Then faradization 
was employed daily, to which later was added massage. At the same 
time the system was built up with maltine, wine, iron, quinine, and 
strychnine. At the end of four months the arm and hand were yet a 
little weak. Then she went to the seashore, took baths, and returned 
at the end of six weeks perfectly well, both as to the paralysis and her 
general health. 

Case II.—Mrs. N., aged forty years, German, was seen by me in 
consultation with Dr. Fred. M. Bauer, transferred to St. Mark’s Hos- 
pital, and operated on March 31,1894. Ether was administered by Dr. 
Martin Schuh. The left tube and ovary, which were bound with fresh 
adhesions to the intestine, were freed and removed. In the right broad 
ligament was a hematoma reaching half-way up to the umbilicus. The 
coagulated blood was removed, an opening cut in the vaginal roof, and 
a T-shaped soft-rubber drainage-tube drawn up into the cavity in the 
broad ligament. The very brittle tissue was difficult to tie. The 
patient lost a good deal of blood, and the pulse became weak. A gauze 
drain was carried from the upper opening in the broad ligament out 
through the lower end of the incision in the abdominal wall. The 
patient made a good recovery. 

It was discovered, we do not exactly know when, that her left arm 
was paralyzed. When she was out of danger in regard to her peri- 
tonitis and hematoma of the broad ligament the arm was treated daily 
with faradization. She left the hospital after a month, but came for 
some little time to continue the electrical treatment until she was well. 

In this case the legs had been extended and no pressure had been 
exercised on the left shoulder. 

Case IITI.—Mrs. H., aged twenty-eight years, German. I performed 
double salpingo-o6phorectomy on her in St. Mark’s Hospital on October 
17, 1894. Ether was administered by Dr. Dann. The incision in the 
abdomen was just long enough to admit two fingers. There were no 
adhesions, and the inflamed and cystic ovaries were easily removed. 
The next day the whole left arm was found in a condition of semi- 
paralysis and the sensibility was much impaired. On the 29th—twelve 
days after operation—the arm was better but weak, and faradization 
was begun. She was discharged well, so far as the arm was concerned, 
on November 17th. 

Casr IV.—Mrs. H., the same as Case JII. The abdominal pain con- 
tinuing, I removed her uterus by vaginal hysterectomy on January 21, 
1895. Dr. Goldberg gave the ether. The patient did not lose much 
blood, but other difficulties caused the operation to last over two hours. 

Three days elapsed before the patient complained of her leg. Then 
it was found that the whole left lower extremity was almost motionless, 
and that there was nearly complete insensibility of the area supplied by 
the crural nerve and also of that supplied by the sciatic nerve from the 
middle of the thigh down. There was also great tenderness at the seat 
of the crural nerve at the left groin, as well as of the great sciatic 
nerve, a little above the popliteal space, the first of which points cor- 
responds to the place where the hip-joint is being strongly flexed and 
the latter to that where the bandage presses on the thigh while using 
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a leg-holder. She was treated with faradization and soon got 
well. 

Case V.—Mrs. §., aged thirty-four years, German, always nervous, 
was subjected to vaginal hysterectomy by me, at St. Mark’s Hospital, 
on October 21, 1895. Dr. Pfeuffer gave the ether. I used the clamp 
method, and had trouble in arresting a deep hemorrhage. The opera- 
tion was tedious, and she lost much blood, so that she became nearly 
pulseless. When she came to, she complained of numbness of the right 
arm. She died of heart-failure the next morning. No autopsy. 


The first to call attention to the paralysis sometimes following anzs- 
thesia was Biidinger, assistant to the late Billroth’s clinic in Vienna. 
He published in Archiv fiir klinische Chirurgie, Berlin, 1894, vol. 
xlvii. pp. 121-145, an article entitled ‘‘ Ueber Lahmungen nach Chlo- 
roformnarkosen.”” He described nine cases, but says that by question- 
ing the staff of other hospital-divisions he had found that these cases 
were not rare, but had so far not received any attention either from the 
surgeons or the neurologists. 

As the subject is yet so new and little known in this country, I add 
a brief abstract of Biidinger’s cases. 


Case VI. (I.)—A woman, aged twenty-nine years, was operated on 
for carcinoma of the pylorus. Duration of operation two and one-half 
hours. Immediately after awakening, the right arm, which had been 
held upward during the operation, was found completely paralyzed. 
The arm was now found extended, the forearm in supination, and the 
fingers slightly flexed. She had no power to exercise pressure. Sensi- 
bility and reflexes were normal. The left pupil was twice as large as 
the right, which reacted slowly. There was no vasomotor disturbance. 
She died eleven days after the operation. There was no macroscopical 
or microscopical change to be found in the brain, the spinal marrow, 
or the nerves, but the roots of the brachial plexus were not examined. 

Case VII. (II.)—Man, aged forty-four years. Extirpation of colon 
ascendens for carcinoma. Duration of operation one and one-quarter 
hours. The right arm was strongly extended in the shoulder-joint, and 
the elbow-joint was held at right-angles. Immediately after the opera- 
tion there was complete paralysis of the arm and shoulder. The sensi- 
bility was diminished and the reflexes weakened. The patient died 
next day. No autopsy. 

Case VIII. (III.)—An explorative incision was made on a woman, 
aged forty-six years, suffering from carcinoma of liver and stomach. 
Duration of operation one-quarter hour. The left arm had been held 
flexed at right-angles at the elbow-joint and extended a little beyond a 
right angle at the shoulder-joint. During the night following the 
operation the left arm was found completely paralyzed. The patient 
lived seven weeks, and at the autopsy there was found softening of the 
brain. 

Case IX. (IV.)—On a man, aged twenty-four years, part of the in- 
testine was resected on account of perityphlitis. Duration of opera- 
tion two and one-half hours. The left arm was only extended a little 
beyond a right-angle during the anesthesia, but when the patient 
awoke there was great weakness of the whole arm. The motions were 
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slow and imperfect. The patient died during the night. At the autopsy 
the brain was found very anemic and somewhat moist. 

Case X. (V.)—Supravaginal amputation of uterus for a myoma. 
Duration of operation two hours. Both arms were tied to the upper 
part of the table, so that they formed angles of 120° with the thorax. 
‘The forearms were supinated. The next day the right arm was found 
paralyzed. All movements of the forearm were abolished; in the 
fingers slight flexion was possible. The shoulder could only be elevated 
very little. The sensibility was much diminished. Faradization. The 
limb was yet weak three or four months after the operation, but at the 
end of six months there was complete recovery and no atrophy. 

Case XI. (VI.)—A woman, aged thirty-one years, was operated on 
for a kidney-tumor. She was lying on the left side. The right arm 
was paralyzed and numb. Twelve weeks after the operation move- 
ments were yet slow and uncertain. 

Case XII. (VII.)—Woman, aged forty-three years. Hysterectomy 
for myoma. Arms held as in Case X. Complete paralysis of right 
arm. After six months the movements were yet slow and weak. 

Case XIII. (VIII.)—Female, aged forty-three years. Odphoree- 
tomy for myoma. Duration of operation one and one-quarter hours. 
Arms held as in Cases X. and XII. The following day the right 
shoulder, arm, and forearm were found paralyzed. There was pain on 
pressure above the clavicle, not on the brachial plexus in the axilla. 
Hand and fingers were normal, ‘The sensibility was diminished on the 
forearm. She improved, but the final result is not known. 

CasE XIV. (1X.)— Woman, aged thirty-eight years. Resection of 
pylorus. Immediately after the operation the right arm was found 
paralyzed and insensitive from the elbow to the finger-tips. The right 
eye was the seat of a nearly complete amaurosis, which soon got better, 
but during a whole year she had double vision. A few weeks after the 
operation the right shoulder became painfully sensitive. In spite of 
electric treatment it took more than a year before the hand and fingers 
became somewhat movable and regained sensibility. Eighteen months 
after the operation the right palpebral fissure was smaller and the right 
pupil narrower than the left. There was some atrophy of the muscles. 
Two and one-half years after the operation she was nearly well. 

Placzek,' of Berlin, has published the case of a woman upon whom 
laparotomy was performed for salpingitis. Shortly after awakening 
she complained of pain in the left arm. Next the muscles of the thumb 
and the interossei diminished in size. There was partial loss of elec- 
trical excitability, with the reaction characteristic of degeneration, 
diminished nervous irritability, and slow muscular contraction. 

Franke,’ of Elberfeld, had a case of a girl, nineteen years of age, 
who was laparotimized. Immediately after she came out of the anzs- 
thesia the right arm was found completely paralyzed. There was loss 
of sensibility of the outer surface of the arms. The faradic reaction 
was normal. At the end of three months the paralysis remained and 
only a few movements were possible. 

Vautrin,® of Nancy, has had three cases, two of paralysis of the 


1 La Médecine moderne, Paris, 1895, p. 198. 
2 La Tribune Médicale, July 17, 1895. 
8 Paralysies Chloroformiques. Médecine moderne, August 31, 1895, vol. vi. p. 572. 
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shoulder, and one of the face. The operations were performed for a 
small papilloma of the tongue, hydrocele, and a tumor of the breast. 
One of the patients took only very little chloroform. 


In the discussion on Vautrin’s paper Gross said there had been a 
fatal case after herniotomy in Strasburg. Hemiplegia developed in 
the evening. The autopsy showed a clot in the brain. In another fatal 
case there were found cerebral emboli. 

Krumm,' of Worms, contributed four new cases from the clinic to 
which he is attached, and has written a monograph on the subject. 
Biidinger mentions three other cases of brachial paralysis happening 
after operation performed by Bardenheuer, Thelen, and Bernhardt. 

In regard to the etiology of anvesthesia-paralysis, the cases may be 
divided into those of peripheral and those of central origin, the former 
of which are much more common than the latter. It is evident that 
the choice of the drug used as anesthetic is without importance. In 
the French cases chloroform was used, in those occurring at Vienna 
either chloroform or A.-C.-E. mixture, and in my own ether alone. 

While many of the cases have occurred after protracted operations, 
others, such as Biidinger’s Case III., one of Vautrin’s, and my own 
Cases I. and III., were observed after short and easy operations. 

Loss of blood before or during the operation may be of some impor- 
tance as a predisposing cause. Children and emaciated persons are , 
more liable to be injured. But the real exciting-cause in the cases of 
peripheral origin is pressure. It appears from the preceding histories 
that the paralysis has been observed in the extremities, the face, and an 
entire half of the body. That of the arm is the most common. Bii- 
dinger has shown experimentally that this paralysis is due to pressure 
occurring between the clavicle and the anterior surface of the first rib, 
and bearing on the brachial plexus where it emerges between the scalenus 
snticus and medius. The pressure takes place when the arm is ele- 
vated alongside of the head, as often done during laparotomies per- 
formed in Trendelenburg’s position, or brought out from the body as in 
amputation of the breast. Krumm found the pressure to take place 
between the clavicle and the transverse process of the fifth and sixth 
cervical vertebre. Braun thinks that it is the head of the humerus 
that presses on the brachial plexus, just as the pulsation in the radial 
artery can be arrested by drawing the arm up. 

Kron has shown on the cadaver that by elevating the arm backward 
and outward and simultaneously rotating it outward the median nerve 


is being stretched over the head of the humerus, and the same happens 
to the ulnar nerve when the forearm is flexed and strongly supinated. 
But there is hardly any doubt that in most cases of brachial paralysis >, 


1 Volkmann’s Klinische Vortriige, No. 139. Leipzig, 1895. Ueber Narkosenlihmungen. 
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the pressure takes place as described by Biidinger between the collar- 
bone and the first rib. 

The plexus is especially exposed to injury by this pressure if the 
nerves are stretched, which takes place if the head is drawn to the side 
opposite to that on which the arm is being elevated, or if the head is 
allowed to fall back. 

Among my cases there are only two (Cases I. and II.) of complete 
paralysis, and that was seated in the right arm in Case I. and in the 
left arm in Case II. In Case III. the left arm was in a condition of 
paresis, and in Case V. a similar state had taken place in the right arm. 
For all these cases I adopt the explanation offered by Biidinger of 
more or less complete compression of the brachial plexus between the 
clavicle and the first rib. In Case IV. the left leg was the site of the 
affection, which is easily explained by the pressure exerted on the crural 
nerve at the inguinal fold and on the sciatic nerve at the posterior sur- 
face of the thigh just above the knee, in consequence of the cramped 
position in which the body is held by Robb’s leg-holder. 

In cases of pressure on the brachial plexus the upper roots—fifth and 
sixth cervical nerves—are more liable to be caught between the bones 
than the lower—seventh and eighth cervical and first dorsal. In such 
cases the paralysis attacks the deltoid, the brachialis anticus, the biceps, 
and the supinator longus muscles, while the other muscles of the ex- 
tremity may escape. On the other hand, the muscles of the shoulder 
are implicated in some cases, their nerves coming from the same plexus. 

If the lower roots are compressed too, the forearm and the hand are 
more or less paralyzed; but the less degree of pressure exercised on 
the lower roots explains that the paralysis is often less pronounced in 
these parts, and that motility returns sooner in the fingers than in those 
parts of the extremity which are situated higher up. 

In a few cases there were disturbances in the eye: the palpebral 
fissure was diminished in size; the pupil was contracted; there was 
amaurosis, and later double vision. These ocular disturbances are, ac- 
cording to clinical and experimental studies, due to a lesion of the com- 
municating branch from the first dorsal nerve, which is probably due to 
stretching or to neuritis. , 

There is also more or less disturbance in the sensory sphere. There 
may be complete insensibility or numbness. Sometimes there is spon- 
taneous pain or tenderness on pressure. Sensitive points may develop 
in the course of nerves. They are attributed to chronic descending 
neuritis or myositis. In one of Biidinger’s cases such a sore point 
could be felt on the deltoid two years and a half after the operation. 
The electric excitability is diminished, and the muscles are slow to con- 
tract. 

When the upper roots alone are compressed there are less disturb- 
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ances in sensation. In the lighter cases of plexus-paralysis they are 
therefore rarely present; but in compression of the lower roots or 
when the whole plexus is involved, sensation is annihilated or obscured 
in the domain of the cutaneous branches of the ulnar, the internal 
cutaneous, the musculo cutaneous, the median, and the radial nerves. 

It has been noticed that even when the muscles innervated by the 
circumflex nerve—the deltoid and teres minor—are paralyzed the cor- 
responding skin retains its sensibility. In my first case there were swell- 
ing of the affected arm and appearance and disappearance of redness 
on changing areas of the skin, showing implication of the vasomotor 
nerves. In most cases the abnormalities in the motor or sensory sphere 
appear immediately; in others there is a gradual development. In 
some cases the paralysis has led to atrophy, but this seems more an 
exception than a rule. 


Aneesthesia-paralysis of central origin is much rarer than that of 


peripheral origin, and is rather obscure. It may be due to cerebral 
apoplexy or emboli, either of which would produce ischemia in the 
surroundings and secondary softening of the brain. People who oppose 
a violent resistance during the anzsthetization, and old people with 
arteriosclerosis, would be more liable to such occurrences. Or it may 
be due to a primary softening of the brain (see Case VIII.), directly 
brought on by the influence of the anesthetic on the nerve-tissue, analo- 
gous to the acute nephritis often observed after long operations, which 
latter, however, soon disappears, and to the acute parenchymatous degen- 
eration that has been found in the muscles, the heart, and the liver. 

The paralysis of central origin appears as hemiplegia or hemiparesis ; 
but it is not unlikely that so-called chloroform- or ether-death in some 
cases really is due to apoplexy. In this connection I may mention that 
one of my patients, an old woman, upon whom I operaied for prolapse 
of the uterus, and who was under the influence of chloroform one hour, 
was seized with acute mania. The later developments of this case are 
unknown to me. 

The differential diagnosis between central and peripheral cases is, as a 
rule, not difficult. In the peripheral cases the lameness corresponds to 
one or more nerves upon which undue pressure has been exercised, or 
to the brachial plexus. There appear sometimes hyperzsthetic points 
in the course of a nerve. The electric irritability is diminished, and the 
muscles contract slowly. 

The prognosis is in the lighter cases good, both as to complete recovery 
and the time needed for a cure ; in the more pronounced cases of plexus- 
paralysis it seems also to be good as to final result, but it may take 
many months or even years before a cure is effected. In the central 
cases the prognosis is, of course, much more serious and doubtful. 

As to treatment, prophylaxis should first attract our most serious atten- 
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tion. Pressure on special nerves should be avoided, and the arms should 
never be raised above the head, but, so far as possible, rest in an easily 
flexed position on the chest. In using leg-holders the parts exposed to 
special pressure should be carefully padded with cotton-batting. The 
head should be supported on a pillow, and, if the patient vomits and the 
arm is raised, the head should be bent toward the arm, and not away 
from it. As to paralysis of central origin, we can hardly take any pro- 
phylactic measures beyond abstaining as far as possible from operating 
on very old persons, and abridging the duration of the anzsthesia as 
much as possible. In this respect it is often preferable, if several 
operations are needed, to operate in two sittings rather than to keep the 
patient too long under ether. 

In regard to curative treatment electricity occupies the first place ; but 
since it has been found that its application shortly after the operation is 
very painful, it is advisable to wait about a week before having recourse 
to it. All my cases have responded nicely to faradization Krumm 
recommends to use galvanism and place the cathode on the point of 
lesion, and later to use labile and stabile electrization both above and 
beneath the seat of the lesion. 

Besides electricity, massage and hydrotherapy are undoubtedly of 
some value. Among drugs strychnine is the most important, and may 
be given together with iron, quinine, arsenic, extract of red marrow, 
and a nourishing diet. 


A CASE OF DISTORTION OF THE AORTA IN POTT’S DISEASE. 


By Tuomas Dwiaut, M.D., LL.D., 


PARKMAN PROFESSOR OF ANATOMY AT THE HARVARD MEDICAL SCHOOL. 


Tar the aorta is liable to distortion in Pott’s disease is well known 
to specialists; but, if I am not mistaken, the fact is not generally 
familiar. It is partly for this reason that I venture to publish the fol- 
lowing observation, and partly because I am not acquainted with any 
account of an equal distortion. Leon Bouchacourt' has recently pub- 
lished an account of a much less striking deformity in a child. I am 
indebted to him for the statement that the These de doctorat of Tournis- 
sont, in 1887, inspired by Lannelongue, contains the results of previous 
works. It appears that the deviations of the aorta in Pott’s disease are 
of five types. In the first, the most common one, the aorta simply fol- 
lows the bend in the spine, presenting a sudden bend, making a V-shaped 
angle, open in front. In the second type the vessel is bent forward by 


1 Revue d’Orthopédie, Mai, 1895. 
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an abscess behind it, assuming the form of a C, open behind. In the 
third type the aorta is thrown to one side, making a C placed laterally. 
The fourth type, much more uncommon, shows a double lateral curve, so 
that it represents an S. The fifth type is a combination of more or 
fewer of the preceding types, being a series of complicated curves. So 
much for mere deviation. The following passage is from Hoffa :' ‘‘ The 
aorta and vena cava can have their course changed . . . The 
folding of the vessels can lead to a considerable reduction of their lumen 
sufficient to cause an arterial anemia of the parts below, or a venous 
congestion of the same. Vascular murmurs are heard when there is a 
marked narrowing. Lannelongue further points out that a dilatation of 
the aorta is likely to occur above the bent point and a narrowing below 
it. He would thus account for sudden and temporary paralyses.” 

The specimen about to be described came from the body of a white 
man, fifty-one years old, dissected during the past winter at the Harvard 
Medical School. The body was thin and ill-nourished. The deformity 
was very great, presenting a very sharp prominence in the middle of the 
back. On seeing the subject before dissection, I determined to study 
the relations of the csophagus, but, unfortunately, forgot all about it 
under stress of other work, until I was called to see a remarkable 
arrangement of the aorta. The subject had by that time been thor- 
oughly gutted, so that nothing else was left to study. I was told that a 
large abscess had been found in the left hypochondrium. 

The deformity of the spine was a very great one, situated in the lower 
half of the thoracic and practically the whole of the lumbar regions. 
The point of the bend was at the last thoracic spinous process. The 
angle made by lines drawn through the centres of the vertebral bodies 
would not have been far from 35°. The length of the spine from the 
top of the odontoid to the coccyx in a straight line was 40.5 em., to the 
promontory 23cm. The average length to the promontory in the male 
spine is probably from 60 to 63 cm. I have found this measurement, 
in fifty of fifty-six male spines, to range from 57 to 66cm.’ This shows 
how great was the shortening. The length of the cervical region was 
12.6 cm. (7 mm. below the average), and that of the sacrum and coccyx 
17.5 em., both being measured along the curves. The cervical vertebree 
were normal, except for a slight twist to the right, which, perhaps, was 
not pathological. The same may be said of the bodies of the four upper 
thoracic vertebr, and perhaps of the top of the next one. The lower 
part of the fifth is fused with the sixth, and thence the spine is one piece 
to the end. There seem to be some remnants of an intervertebral disk 
below the last lumbar, but they are slight, and the bone is certainly co- 


1 Lehrbuch der Orthopidische Chirurgie, 1891. 
2 Methods of Estimating the Height from Parts of the Skeleton. Medical Record, September 
8, 1894. 
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ossified with the sacrum. Owing chiefly to the severity of the lesion, 
but in part to the necessity of making a ligamentous preparation in 
order to preserve the aorta, the detail of the condition of the bodies of 
most of the vertebre could not be ascertained. The body of the seventh 


Fig. 1. 


Front view. View from the right. 
The iliacs are hanging loose. 


thoracic lay on that of the third or fourth lumbar, joined to it by bone. 
The intervening ones were indistinguishably fused into one mass, from 
the sides of which"the ribs emerged. The upper lumbar and lower 
thoracic were deviated to the right, leaving a hollow, probably occupied 
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by pus. There were but very slight indications of a spiral twist. Seen 
from behind, the spinous processes were all distinct and without marked 
lateral deviation. The ribs, excepting the last one on each side, were 
very close together ; those of the right, especially, being directed very 
strongly upward. The transverse processes in the upper half of the 
thoracic region were turned far backward so as to make a deep gutter 
on either side of the spine—additional evidence of the early occurrence 
of the disease. The sacrum was very long and flat. The flatness, in- 
deed, is probably the cause of the length. There were six sacral verte- 
bree, of which the first was rather transitional. The coccyx was codssified. 

The aorta belongs to the fifth of the above-mentioned types ; or, per- 
haps, might be compared to an S lying on its side, with the ends bent 
strongly back so as to fit around the prominence of the spine. 

The general course of the aorta was as follows: the termination of 
the arch apparently began to rest on the spine at the middle of the body 
of the third thoracic vertebra, whence it descended in a long sweep, first 
to the left for a short distance, and then without sudden change of 
direction obliquely downward across the vertebral column to the head 
of the right eighth rib. This may be called the first curve. It then 
turned very sharply to make a second, a horizontal curve, still resting 
on the upper half of the bent spine, running forward, across, and back- 
ward, with a slight downward tendency, round and back to the left. 
The beginning of the second curve is close under and almost parallel to 
the latter part of the first. The third curve began with another sudden 
change of direction, and ran obliquely downward and forward along 
the fourth and fifth lumbars to the median line, where it divided into 
the iliacs opposite the highest point of the promontory. The length of 
the first curve, measured along the middle of the vessel, beginning at 
the level of the lower border of the left subclavian, is 12.5 em.; that of 
the second, 11 cm.; and that of the third to the bifurcation, 8 cm., 
making a total of 31.5 em. This is probably but a little less, some 
3 cm., than the average length. The aorta is on the mounted prepara- 
tion of small diameter ; unfortunately it was not measured while fresh, 
but to the best of my recollection it was notably small. The third curve 
is of decidedly smaller diameter than the parts above it. There is no 
tendency to a dilatation above the first bend, nor to a constriction below 
it. At the second the difference in size is more marked. It would not 
appear that there was any great danger of a sudden interruption of the 
circulation in spite of the sharpness of the changes of direction. It 
seems probable that the aorta continued to grow in length after the be- 
ginning of the disease of the spine. 

Unsatisfactory as this description may be without clinical observations, 
it is perhaps worth giving on account of the rarity of the specimen. 
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SOME OF THE DIFFICULTIES OF CLIMATOTHERAPY:.! 
By JAMEs B. WALKER, M.D., 


OF PHILADELPHIA. 


Tue trend of medical investigation and of medical energy to-day is 
in the direction of therapy. For a decade all the activities of the pro- 
fession seemed to gather about surgery. Trephining, laparotomy, hys- 
terectomy, and their ilk filled our medical journals, almost to the exclu- 
sion of all else. The rapid pace could not be continuous, however, and 
conservatism is calling a halt in some directions at least. Technique 
alone seems to be left for discussion in surgical matters, apart from the 
disputes which ever arise between the heroic operator and his more con- 
servative and usually older brother. Therapy is now in the van. The 
wholesale discovery and presentation of new and active pharmaceutical 
agents, whose countless additions to our armamentarium are almost 
bewildering, have added unto them animal-extracts ; and nuclein, bone- 
marrow, various antitoxins, thyroid and other gland extractions fill our 
societies with discussion, our journals with reading-matter, and the daily 
newspapers with sensational pabulum. Therapy is, to the medical man, 
what operations are to the surgeon—the means of relief from diseased 
conditions. This must ever be the ultimate object of all medical in- 
vestigation. Koch’s bacillus might as well have remained an unknown 
factor in disease so far as the patient, its host, goes, or so far as his physi- 
cian is concerned, except as it may illumine the way to its own destruction. 

The activity in therapy is not alone expressed in the remedial agents 
which the laboratories are evolving. More and more is the profession 
turning toward that facile princeps, preventive medicine, and to those 
so-called ‘‘ natural agencies ” which are so abundantly provided for our 
invigoration when well and recuperation when sick. 

Among these natural agencies stands prominently in the foreground, 
climate ; and climatotherapy is not only claiming more and more seri- 
ous attention, but is deserving of vastly more than it las thus far suc- 
ceeded in obtaining. 

Ever since our progenitors left the ancestral cradle on the Iranian 
plateau and scattered to the ‘‘ four winds of heaven,” the race has been 
battling and dying, growing stronger and weaker, in its efforts at accli- 
matization. As new countries were conquered and occupied. as per- 
manent dwelling-places, the aborigines being annihilated or assimilated, 
this attempt to accommodate itself to its ever new and mostly varying 
environment has occupied not a little of the energy of the race, as the 
restless spirit of enterprise has driven it East, West, North, or South. 


1 Address as President of American Climatological Association, Lakewood, N. J., 1896. 
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That the efforts at acclimatization have been successfully accomplished 
for the race, the ‘‘ survival of the fittest,” under all conditions of en- 
vironment, bears abundant testimony ; but that, in the effort, the indi- 
vidual has been abundantly sacrificed, the vast hordes that have suc- 
cumbed to the various local causes of disease and death bear equal 
witness. Into the ranks arrive constantly new individuals in every 
community, who, from inherent or acquired vulnerability, find it im- 
possible to live at peace with their environment ; and, as their vulner- 
ability exhibits itself in the form of actual disease, the question must 
arise, in the management of such an organism, Is it possible so to 
fortify him as to lessen his vulnerability and establish his resistance and 
enable him to battle successfully with his foe in his present environ- 
ment? If not, if he, as an individual, cannot accommodate himself 
to his environment, can an environment be furnished which, accommo- 
dating itself to his requirements, will aid him in the struggle? 

Around this question centre the efforts of the climatotherapist, and 
in the settlement or solution of it he finds certain difficulties, some of 
which I shall endeavor to place before you, in the hope that it will 
stimulate us to greater efforts to elucidate and simplify this somewhat 
complex problem, which is the especial object of our Association. 

The chief difficulties which the climatotherapist encounters may 
perhaps be classed under the following heads : 

1. The uncertainty of the composition of the agent. 

2. Lack of sufficient data concerning many American stations. 

3. Difficulty of choice for the individual case. 

4. Lack of general information as to the elements of climate affecting 
health and the consequent lack of ability wisely to use the agent. 

THE UNCERTAINTY OF THE COMPOSITION OF THE AGENT. If each 
health-resort had its climatic elements in fairly definite quantity, barring 
such variations as must be incident to changing seasons, climatotherapy 
would constitute one of the simplest and plainest of lessons. One 
could choose, by latitude or isothermal line, the amount of cold desired, 
and altitude and insular or inland location would do the rest ; but, un- 
fortunately, such is not the state of the case. ‘‘ The wind bloweth 
where it listeth” now as in ‘‘ ye olden time,” and at least along sea- 
boards its direction constantly modifies temperature, humidity, and 
barometric pressure. So far as seaboard-resorts are concerned, there- 
fore, only an approximate estimate of the climate to be anticipated can 
be made; so that our prescription may be only partially filled, and sub- 
stitutions, much more serious than those which some pharmacists are 
said to make, may occur, so completely altering the effect as even to 
jeopardize life. Each of us can supply incidents from our own experi- 
ence, some serious, some ludicrous, illustrative of misplaced confidence 
in climate. An intimate friend of mine sent ‘a phthisical patient to 
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Marietta, Georgia, to remain during the winter months. She and her 
attendant arrived there the night before that frost, that ‘‘ chilling frost ” 
which extended even to Florida, with destructive effect on the orange- 
groves. The patient did not wait for further developments, but speedily 
returned North, where provision is made beforehand for that kind of 
weather ; and thereafter had serious doubts about the wisdom of her 
medical adviser as to matters climatic. Only this winter I sent a con- 
valescent to a noted Southern resort whose moderate altitude has been 
ofttimes vaunted as entitling it to be the ‘‘ all-the-year-around ” favorite. 
I sent her there that she might have more days of sunshine to ride or 
drive and otherwise recoup her vigor. A few days later, when the 
vicinity of Philadelphia was mild, pleasant, and open, I received a 
letter stating that, owing to the snow, they had been unable to enjoy as 
much out-of-door life as was desirable. They hoped, however, for better 
things, and, waiting, got them. When even Colorado Springs, that 
paradise for the phthisical, with Pike’s Peak ever at her elbow to freeze 
any excess of moisture from her diathermic atmosphere, may lie ‘‘ for 
seventeen successive days under a canopy of clouds,” without a ray of 
sunshine to idealize her usually unexcelled ‘‘ invalid’s day,” one can 
readily see that climatotherapy presents some problems not easy of solu- 
tion. This difficulty, however, chiefly affects, to a serious extent, only 
those cases in which short doses of climate are prescribed. Taking the 
season through, a moderately fair estimate of the climate to be expected 
may be made ; and this, after all, affects most of those cases in which it 
seems to be more particularly an essential element in the treatment. A 
convalescent sent for a few weeks to hasten recuperation to any resort, 
and especially seaboard-resorts, may stumble upon exceptional weather 
and be worse off than if he had remained at home; but the phthisical or 
the rheumatic who should go for a longer time, or for a permanent resi- 
dence, will usually find, in the season through, that fair average or 
mean climatic condition which he seeks. 

Lack oF Data ConcerninG Many, IF Not ALL, 
AMERICAN Srations. Much has undoubtedly been already accom- 
plished in this direction. The researches of Solly, Fisk, Denison, Ruedi, 
von Ruck, Orme, Remondini, and others have given us insight into this 
subject concerning some of our most noted and, perhaps, the most im- 
portant stations for the climatic treatment of consumptives ; but many 
others have been but imperfectly presented to the profession, and most 
of those of which we have records have furnished no comparative data, 
but chiefly the facts concerning one locality alone, giving us no compre- 
hensive view of our climatic stations as a whole, as has been done for 
European stations by men of wide experience with the different localities. 

Agencies are, however, at work in our own country which tend to 
modify climatic conditions and which necessitate continuous records in 
VOL, 113, NO. 1.—JANUARY, 1897. 7 
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order to enable us to prescribe climate wisely. The removal of large 
tracts of timber, the irrigation of extensive, almost deserted wastes, and 
the consequent abundant vegetation resulting, may vary greatly the 
humidity of a locality and modify decidedly the climatic conditions. 
Increasing population, producing towns and’ even cities in a few years, 
may modify, for better or worse, the pre-existing conditions. Railway 
facilities and desirable hotels and boarding-houses are annually bringing 
new resorts for our study, and the absence of the same place many 
otherwise most desirable and beneficial localities under ban. Climate, 
without good food and shelter from vicissitudes, counts for nothing to 
the chronic invalid in his battle with a mortal foe. The more important 
health-resorts in Europe have not this difficulty to contend with. Their 
established reputations, with ease of access and thorough adaptation to 
all of the needs, physical and social, of the invalid, remove this diffi- 
culty from the problem. Then, again, their climate is usually more 
stable, less subject to marked variations, owing to their altitude, like 
San Moritz and other Alpine stations ; their background of mountain- 
range, like places along the Riviera, or their insular position, like 
Madeira. Time, with the devotion of the medical profession, has done 
for their resorts what it will do for those of this country. Meanwhile 
we must wait, and work while we wait. Our own Association, besides 
gathering from its widely scattered membership facts concerning the 
various stations throughout the country, has an energetic and conscien- 
tious committee gathering data which must greatly advance our knowl- 
edge of the climatic features at our disposal and place on a more definite 
basis the absolute facts concerning the different resorts, bared of the 
tinsel and glitter of hyper-enthusiasts. Professor Moore and Dr. 
Phillips, of the Government Weather Bureau, have begun, in their 
monthly issue of a pamphlet on Climate and Health, a work which will 
no doubt be elaborated as time goes on, and prove of incalculable benefit 
to the climatologist. This work exhibits the climatic conditions for the 
same period of time of almost a hundred stations scattered over the 
United States, giving their barometric pressure, temperature, humidity, 
rainfall, number of days clear, partly cloudy, cloudy and rainy, and the 
direction and average daily movement of the wind. [It also gives reports 
from about one hundred and seventy-five stations as to the prevailing sick- 
ness in these different localities and their surroundings, which will un- 
doubtedly prove of much benefit to the statistician of the causes of disease 
and the climatic conditions favoring their origin, spread, and mortality. 

Tae Dirricutty or CHoIcE FoR THE INDIVIDUAL Case. This 
constitutes one of the most decided difficulties of the whole subject. It 
is, at this time, one of the most important points in climatotherapy. It 
applies alike to our European confréres and to ourselves. All thera- 
peusis, however, presents the same difficulty. Remedial agencies of any 
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sort applied to apparently similar cases do not invariably bring about 
the same result. This is especially true of climates. Of two patients, 
apparently about equally affected with phthisis, and, so far as we can 
judge, equally promising under favorable conditions, sent to the same 
resort and subjected to the same care, one will improve—perhaps recover, 
and the other may continue uninterruptedly to grow worse, or, improv- 
ing at first, may later rapidly or slowly decline. Williams tells us of 
twenty selected cases sent by the Brompton Hospital to Madeira for one 
winter. Only three improved, one died, and the rest returned to Eng- 
land worse than when they started ; and yet these cases were carefully 
selected by the hospital staff as most likely to benefit by that climate. 

Undoubtedly familiarity with the agent enables one to choose the 
suitable station with fewer errors than they can do who are less familiar 
with climatic effects. In my opinion the best elucidation yet presented 
on climatotherapy is to be found in the work entitled Aérotherapy, by 
C. Theodore Williams, published in 1894. He lays down propositions 
and conclusions from his most extensive experience which should greatly 
help the profession. Although his experience has chiefly been with what 
to us are foreign stations, he has had some acquaintance with a few of the 
more important of those of our own country, both through patients whom 
he has sent and also through a personal visit thereto. The principle that 
he establishes for the foreign resorts may serve as a foundation for a more 
rational climatotherapy with us, as the same or markedly similar climates 
to those which he has chiefly used are to be found within our borders. 

Lack or GENERAL INFORMATION AS TO THE ELEMENTS OF THE 
CumaTE AFFECTING HEALTH, AND THE CONSEQUENT LACK OF 
WiseLty To Use tHE AGENT. The question paramount in 
most minds about to employ climate in a given case is, ‘‘ What is the 
best climate for phthisical patients?” The question should ever be, 
‘* What is the best climate for this phthisical patient?” There is no 
antibacillary climate habitable. Climate is or may be a factor to aid 
in resisting disease by recuperating energies or by lessening causes of 
aggravation. It is a complex factor, variously compounded. It should 
be prescribed, as any other remedy is prescribed, with knowledge of its 
constituent elements and with forethought as to the effects of the espe- 
cial combination and the especial case at hand. The four elements of 
climate chiefly affecting health are: temperature; humidity, including 
sunshine ; air-movement or wind ; and atmospheric pressure, including 
altitude. As nearly as possible in a given case one should choose that 
place whose possession of these constituents in appropriate combination 
seems best calculated to induce a favorable result. The principal modi- 
fying factors of these constituents are due to: 1. Distance from the 
equator. 2. Height above sea-level. 3. Distance from the sea. 4. Pre- 
vailing winds. 5. Character of the soil. 
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It must be apparent that, in our vast extent of continent, bathed on 
its eastern and western borders by the principal oceans of the earth, 
extending through the breadth of the temperate zone, and possessed of 
mountains and plateaus so located as to insure to our patients altitude 
with such combination of desirable qualities as are unequalled even in 
the best of the Alpine stations, I repeat, with such factors for modifying 
climate we should be, and are, able to find within our own borders and 
on the islands adjacent all varieties from which to make selection. Our 
high-altitude stations are considered by most authorities as superior to 
those of the Engadine in many respects, one of which is the absence of 
wet soil from the melting of ‘snow, it seeming to dry away, owing to the 
amount of sunshine and the character of the soil. The Engadine at 
the time of snow-melting, in the spring, is unfitted for consumptives, 
though they may return later with benefit. One objectionable feature 
in our Colorado climate is the dust, which makes it less desirable for 
irritative mucous membranes than is the Engadine, which, during the 
winter, is snow-covered. Apart from this feature, however, Colorado 
and New Mexico, running into Texas, present the climate par excellence 
for all cases of phthisis in which altitude is not contraindicated. 

Dr. Hollaad, the English-speaking physician at San Moritz, agrees 
in the main with C. Theodore Williams and most of our own authorities 
as to the advantages and contraindications of altitude. The latter 
writer has formulated the following as his experience of the influence 
of altitude in phthisical cases : 

** 1. Enlargement of the thorax, unless opposed by fibrosis or by 
extensive adhesions. 

** 2. Males and females seem to do equally well, and profit most be- 
tween the ages of twenty and thirty, males over thirty and females 
under twenty being benefited least. 

‘* 3. The climate is especially beneficial in hemorrhagic cases. (Hol- 
land considers that hemoptysis is not a barrier to high-altitude treatment, 
so that this formerly supposed contraindication is losing supporters abroad 
as well as with us.) In hereditary cases it seems to exercise a distinctly 
counteracting influence on the development of phthisis. 

‘* 4. It is most effective in cases of recent date, though of utility in 
those of long standing. To insure benefit, at least six months, and, 
preferably, two years’ stay, is desirable. 

‘* 5, It produces undoubted improvement in 75 per cent. of phthisis 
generally, and arrests the tuberculous process completely in 43 per cent.” 

He considers that its influence is best shown in consolidation, in which 
improvement may be looked for in 87 per cent. and arrest in 57 per cent. 

In excavations great improvement occurs in 55 per cent. and arrest 
in 16 per cent., so far as his cases may be taken asa measure. The 
general improvement of which he speaks consists in improved digestion 
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and assimilation, gain of weight, and return of normal functions, and of 
color, and of muscular, respiratory, and circulatory power, at the same 
time that the evidences of disease cease to manifest themselves. 

This list of contraindications will serve as a basis for decision, and 
probably applies with equal force to all high-altitude climates. 

‘** 1. Phthisis with double cavities. 

‘* 2. Fibroid phthisis and all other conditions in which the healthy 
pulmonary area hardly suffices for respiratory purposes at sea-level. 

‘* 3. Catarrhal and laryngeal phthisis. (Holland would include cases 
with so-called ‘ gastrointestinal catarrh.’) 

‘*4, Acute phthisis of all kinds, especially when associated with 
nervous irritability. 

‘* 5. Phthisis with pyrexia. 

6, Emphysema. 

‘* 7. Chronic bronchitis and bronchiectasis. 

‘* Organic disease of the heart and great vessels. (Holland considers 
obstructive disease to be an absolute contraindication ; but, from his ex- 
perience, if the pulmonary condition warrants the prescription of high 
altitude for its treatment, regurgitant lesion of the heart is no barrier.) 

‘* 8. Diseases of the liver and kidneys, including all forms of albu- 
minuria. 

‘* 9. Disease of the brain and spinal cord. 

10. Anemia. (Holland, on the other hand, has found that anemia 
cases, as a rule, do well, especially in summer; whereas the scrofulous 
do best in winter. This applies especially to children, who should arrive 
early in the season, before November, Solly’s experience supports that 
of Holland as to the benefit of high altitudes in anemia.) 

‘* 11. Patients too feeble to take exercise. 

‘* 12. Patients who have degenerated organs from long residence in 
tropical countries.” 

In considering the effects of altitude, Williams does not forget a most 
important adjunct to altitude, to which his patients were subjected, viz., 
the careful medical supervision, as practised in the Alpine stations 
where most of his cases were sent, and where supervision is both easier 
and more complete than in the Riviera and most of the southern 
resorts. His admission on this score corresponds with the repeated and 
unanimous advice of those familiar with our own high-altitude stations 
—that patients sent to such places should not be left to their own devices 
in using so potent a remedy, but should be referred to some competent 
physician, whose familiarity with the effects of altitude may help the 
patient to avoid deteriorating agencies and to obtain the best results 
possible by a careful supervision of his life and habits. 

Dr. Solly, in a paper read before the American Public Health Associa- 


tion in, Denver,.1895,*deals with the hematogenetic results from altitude 
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in a thoroughly scientific manner. He quotes from a paper by Dr. 
Egger, before the Congress at Wiesbaden, 1893, to show the resulting in- 
crease in red corpuscles and in the total amount of hemoglobin in the 
blood. In other words, the blood, as an oxygen-bearer, is decidedly 
magnified. Solly concludes, from these studies, which have been verified 
by studies by Koeppe and Wolf, that we have good reason to believe 
that there is developed in life at high altitudes a greater power of re- 
sistance to the attempted lodgement of germs within the body by means 
of the increased germicidal character of the more highly oxygenated 
blood and through the more perfect working of the heart and lungs. 

It must be remembered that our resorts at high altitude furnish us 
not only with the especial stimuli to the respiratory and circulatory 
functions which attenuated air furnishes, but also less humidity, with 
its effects on sunshine, and increased power of the sun’s rays as well as 
the roborant effect of cold. 

Dr. Ruedi, personally familiar with both the Engadine ard the Colo- 
rado climate, in a paper read before this Association in Philadelphia, 
in 1893, giving an elaborate comparison of the two localities, concludes 
that ‘‘in barometric variation, humidity, sunshine, and temperature, 
Colorado, New Mexio, and parts of Arizona have, in their mountains, 
natural advantages and climatic conditions which equal or surpass the 
best European health-resorts of this character.” 

Cases of phthisis suitable for transplanting climatically, but un- 
suited for altitude, may find relief in the warm and moist climates of 
sea-voyages. Irritative cases with bronchial or laryngeal catarrh are 
especially benefited, as also are cases in which a neurosis complicates the 
attack. Insular localities, like Jamaica or the Bermudas, may do for — 
us what Madeira serves for the Europeans; and, with its mountain- 
range, Jamaica gives an opportunity for a more decided choice and 
variety than most islands furnish. Its benefits for the phthisical were 
well presented at the last Pan-American Congress, in the Section on 
Climate, by Dr. Wolford Nelson, of New York; Dr. James Henry 
Clark and Dr. James Cecil Phillipps, of Jamaica. 

Southern California furnishes a warm climate with less humidity than 
a sea-voyage, and a varying humidity as the immediate seaboard or 
higher and drier points inland are chosen. The station is probably 
superior to the Riviera, with a somewhat similar climate. 

It may be, however, that the continued experience of Trudeau, in the 
Adirondacks ; Bowditch, at Chelsea; von Ruck, at Asheville, and 
others, will show that the sanatorium treatment of phthisis, with com- 
plete supervision and explicit personal care adapted to the particular 
case, gives as good results as the climatic, and that the future will not 
consign the incipient phthisical to a life of exile from home and friends. 
We await developments of what have already given promising results. 
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A SysTeM OF MEDICINE By MANY WRITERS. Edited by THomas CLIF- 
FORD ALLBUTT, M.A, M.D., LL.D., F.R.C.P., F.LS., F.S.A. Regius 
Professor of Physic in the University of Cambridge, etc. Volume I. New 
York and London: Macmillan & Co., 1896. 


THE appearance of an extensive work on medicine by English authors 
is an event of more than ordinary interest. For years a notable activity 
has been shown in England in many lines of pathological research, but 
without being reflected in current works on general pathology or medi- 
cine to a noticeable extent. The present work represents specialization 
carried to an unusual degree. More than forty names appear in the 
list of authors, all but two of whom are British. In some instances two, 
four, or even five writers have been assigned to the preparation of vari- 
ous parts of single articles. That differences of view, sometimes diamet- 
rical, appear, is to be expected under the circumstances. We do not 
consider this a disadvantage, though it necessitates a comparison of dif- 
ferent parts in order to acquire the correct idea. 

The volume is introduced by the editor in a chapter of brief length, 
but great interest. If we become impatient of the unnecessary expla- 
nation regarding the word system—who now thinks of using it in the 
sense criticised ?—we are more than repaid by the sound and sane re- 
marks on method, disease, terminology, and other topics. 

The first half of the book is devoted to the Prolegomena. Many of 
the articles here are useful for reference, and others may with profit be 
read for general information. Some are of great excellence. They are 
necessarily short, but most of them are quite free from the air of incom- 
pleteness so often apparent in articles of theoretic interest when prepared 
especially for practising physicians. The articles of Dr. Billings on 
Medical Statistics and Dr. Beddoes on Anthropology and Medicine 
may be cited asexamples. The chapter on Inflammation by Dr. Adami, 
longer than the others, though kept within unusual limits, is one of the 
most luminous ever written on that subject. Comparative pathology 
furnishes the point of view, but the author has brought to his task a 
practical knowledge of the facts, a grasp of previous observations and 
views, a judicious use of material, and a | game of exposition that com- 
bine to form a chapter every student of medicine should read. The 


article on the General Pathology of New Growths, by Mr. Shattock and 
Mr. Ballance, is an authoritative and succinct review of the present 
condition of that obscure subject. Lack of space forbids quotation 
from the purely pathological part of this article, but the remarks on 
treatment deserve to have special attention called to them. After men- 
tioning various methods of treatment experimentally tested by the 
authors, they say: ‘‘ Up to the present the only hope has lain in early 
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removal before the infective elements of the tumor have been widely 
transported into the surrounding tissues or to distant parts of the body. 
The most successful surgeon is he who, knowing the pathology of the 
disease, appreciates the value of free and careful excisions. The inci- 
sions must be planned to pass through parts believed to be healthy; no 
knife which has been infected with the juice of the tumor must be used 
for the division of healthy tissues, lest the seeds of recurrence be sown 
along the fresh-cut surfaces; and not only lymphatic glands must be 
removed, but lymphatic vessels. In certain localities the operation for 
cancer conducted on these principles may permanently rid the patient 
of the disease. Excision of cancer of the lip may be completely suc- 
cessful; so, in a certain percentage, is that of mammary carcinoma ; 
whilst the free removal of the rectum is followed by better results as 
regards respite from recurrence than that of any other part.” 

Dr. J. K. Mitchell has an article on Massage which contains all that 
should be known on that subject, without falling into the error of so 
many writers who try to teach from books the art of massage rather 
than the knowledge of the art. The article on Nursing, by Miss Amy 
Hughes, also admirably fulfils its purpose as explained by the editor, 
that of showing the physician what may be expected of a nurse, and 
may also serve a more practical purpose. We cannot share the opinion 
of those who believe that physicians understand nursing by instinct. 
Dr. Leech’s article on the Principles of Drug Therapeutics deals rather 
with a large number of details than with principles, for obvious reasons, 
and shows a cheerful optimism as regards the effects of many old and not 
a few new drugs. 

Other noteworthy articles in this part of the book are those of Sir 
Dyce Duckworth on Dietetics and of Dr. Eustace Smith on Diet and 
Therapeutics of Children. 

Division two is devoted to fevers, and is subdivided into two parts, a 
chapter on Insolation by Sir Joseph Fayrer composing the first of these. 
Nothing new is added here to the pathology of sunstroke, and the treat- 
ment of thermic fever advised, viz., by the use of quinine, antipyrin, 
phenacetin, antifebrin, and aconite, is not likely to be used in the United 
States so long as ice can be obtained, whatever may be its advantages 
in India. 

The second part begins with a chapter on the General Pathology of 
Infection, in which Dr. Kanthack treats this difficult subject with great 
skill. This is followed by chapters on Local and General Diseases due 
to Pyococci and to some of the Infectious Fevers. Most of these articles 
are valuable. From their number, detailed consideration is impossible 
here. The reader will doubtless be especially interested in knowing how 
certain important topics are handled. The article on Diphtheria is one 
of the longest and is the work of four men, Mr. R. Thorne Thorne, Dr. 
Samuel Gee, Dr. Kanthack, and Dr. W. P. Herringham. With regard 
to the uncertainty caused by the discovery of diphtheria-bacilli without 
membrane, Dr. Gee is willing to wait for further knowledge. Dr. 
Kanthack ‘‘ must refuse to call any lesion diphtheria unless it is associ- 
ated with the bacillus ; conversely, any morbid process accompanied by 
this organism is diphtheria.” As regards the treatment of pharyngeal 
diphtheria, 20 to 30 per cent. solution of carbolic acid in sulphoricinic 
acid is recommended as the most efficient and least painful application. 
It is admitted that these applications are exhausting to the patient, and 
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a spray of boric-acid solution is recommended instead. Alcohol”and 
strychnine are recommended for weak heart. The details for the treat- 
ment other than by serum are good as far as they go, but hardly ex- 
plicit enough for a young practitioner. In laryngeal diphtheria Dr. 
Gee opposes the use of emetics on rational grounds. Tracheotomy is 
advocated when dyspncea becomes considerable. ‘‘ Intubation is a topic 
which hardly needs to be discussed with reference to diphtheritic laryn- 
gitis. In this disease tubage is not a reasonable method of treatment, 
unless, in a given case, we know that the exudation is confined to the 
larynx and will not spread beyond it. But these are certainties to which 
we cannot attain, and in practice we have nothing more to guide us than 
probabilities, which may be high or may be low. If we can believe the 
croup is not membranous, or that, if membranous, the disease does not 
extend below the larynx, we may be disposed to try intubation, but 
always with the prospect of having to perform tracheotomy afterward. 
Difficulties and dangers attend tracheotomy, and tubage is not free from 
them. What are called statistics are of little value in determining the 
relative merits of the two operations, and are of no value at all, if 
among successful intubations are to be reckoned cases in which the tube 
passed out peranum.” The last sentence is obscure, but we have quoted 
the whole paragraph to indicate the view of the author (Dr. Gee). To 
those who find intubation a valuable means of treatment in many cases 
this judgment wil] seem one-sided. The directions for the serum-treat- 
ment are clear. 

The article on Enteric Fever is by Dr. Dreschfeld. It is full, clear, 
and well arranged, and, being by one writer only, is free from repetition 
and contradiction. In describing the history of enteric fever the author 
does not allude to the important part taken by Louis and the American 
physicians in establishing the specific nature of the disease. Of course, 
this did not make less valuable or less difficult the task of Sir William 
Jenner, in England. As regards the etiology of typhoid fever the author 
holds that the bacillus of Eberth is the sole cause. The possibility that 
some cases classed clinically and anatomically as typhoid may be due to 
other microbes is not mentioned. Various methods of treatment are 
described, and their advantages and disadvantages compared. Antipy- 
retic drugs are not condemned as strongly as they should be, and the 
doses of the various antipyretics are all, in our opinion, too large for any 
purpose. Of the antiseptic treatment, so-called, the author says he is 
inclined by experience to think well, though he adds that it is inferior to 
the cold-water treatment. Altogther the article is a valuable one. 

Cholera has been described by five specialists, with the result of pro- 
ducing a valuable article, though, as might be supposed, containing 
contradictions. Thus Mr. Ernest Hart and Dr. Solomon Charles Smith 
hold that cholera is due to Koch’s cholera-bacillus, but Dr. Kanthack 
does not think we have yet reached a conclusion on the matter. His 
description of the development of our knowledge of the bacteriology of 
cholera is very good. 

The other articles in this part are: Septicemia and Pyzmia, and 
Erysipelas, by Mr. Watson Cheyne; Infective Endocarditis, by Dr. 
Dreschfeld ; Puerperal Septic Disease, by Dr. Playfair; Furuncle and 
Carbuncles, by Mr. Melsome ; Epidemic Pneumonia, by Dr. Whitelegge ; 
Epidemic Cerebrospinal Meningitis, by Dr. Ormerod; Influenza, by 
Dr. Goodhart ; Tetanus, by Dr. George M. Humphrey and Dr. Sims 
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Woodhead ; Plague, by Dr. J. F. Payne; Relapsing Fever, by Dr. 
Rabagliata and Dr. Wesbrook. These are all good, and some are valu- 
able additions to medical literature. The volume, as a whole, deserves 
high praise, and the three volumes promised to complete the System will 
be awaited with great interest. The paper and presswork are good ; 
the few illustrations answer their purpose. There is an index of authori- 
ties, as well as a general index. The proper names have suffered some- 
what at the hands of the printer. 


MINOR SURGERY AND BANDAGING. By HENRY R. WHARTON, M.D. 
Third edition. Philadelphia and New York: Lea Brothers & Co., 1896. 


THE appreciation which is felt for this work by students and the pro- 
fession is evident from the publication of three editions in less than five 
years. The present issue is larger than the previous ones and retains 
the same general characteristics. The reader is particularly struck with 
the excellent illustrations given in the section on Bandaging, which are 
evidently taken from photographs of patients upon whom the bandages 
have been applied. The sections on Excision of Joints and Operations 
upon the Nerves and Tendons have been made more comprehensive than 
in previous editions. Taken as a whole, the book is exceedingly satis- 
factory and contains much information which will be found useful to 
those teaching or studying operative surgery. It is not intended to be 
a complete discussion of all the possible operations on the human body, 
but is written from the standpoint of a practical teacher of operative 
surgery who desires to furnish his classes with a text-book which will 
meet the requirements of their collegiate course. 

A good deal of attention is paid in Part II. to the preparation of 
materials for aseptic and antiseptic surgery. A reviewer naturally 
reads this portion of the work with special attention, because of its 
great importance. It is satisfactory, though perhaps in some particulars 
not so lucid as is desirable for those beginning the study of modern sur- 
gery. The recommendation that catgut ligatures and sutures be washed 
with castile soap and water before being placed in ether is of doubtful 
value. It would probably make the catgut soft and almost useless. In 
some places the directions scarcely seem to be explicit enough, as, for 
example, on page 153; it would seem from the description there given 
that in performing operations in an aseptic manner sterilized water 
alone is used for preparing the operative area and the surgeon’s hands. 
While it is possible that this method may be employed by a few oper- 
ators, it would not be trusted by many. The use of soap and antiseptic 
solutions to prepare the skin of the patient and the hands of the sur- 
geon is by most surgeons considered an important preparatory step, 
even if sterilized water is to be subsequently used. It is possible that 
the author does not intend to say what he seems to say in this para- 
graph. A rather unfortunate typographical error is seen on page 121, 
where the bacillus pyocyaneus is called the bacillus pyogenes. 

In discussing the ambulant treatment of fractures of the lower ex- 
tremity the author states that the patient is allowed to walk about, 
bearing his weight upon the injured limb. The essential point in 
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applying this dressing is so to construct it that the patient does not 
bear his weight upon the injured limb, but upon the splint, which must 
be made strong enough and constructed in such a manner as to allow 
the injured limb to hang within it. The plaster-of-Paris splint is prac- 
tically an artificial limb. This error in statement is to be regretted. 
It is possible that these defects may be due to haste in preparing the 
manuscript. 

The author’s fondness for long sentences also perhaps tends to 
obscurity. Sentences containing from thirteen to twenty-five lines 
are apt to become involved and to confuse the reader. Pages 122, 
123, 347 show instances of this peculiarity of literary style. 

J. B. R. 


PRACTICAL MIDWIFERY: A HANDBOOK OF TREATMENT. By EDWARD 
REYNOLDS, M.D., Fellow of the American Gynecological Society, of the 
Obstetric Society of Boston, etc. ; Assistant in Obstetrics in Harvard Uni- 
versity ; Physician to Outpatients of the Boston Lying-in Hospital, etc. 
Third revised edition. Pp. 427. New York: Wm. Wood & Co., 1896. 


WE gladly welcome the third edition of this most excellent book. Its 
first appearance five years ago brought within convenient compass the 
modern treatment of obstetrics in a better manner than had previously 
been done. In its second edition the author included ques 
and revised the treatment of extra-uterine pregnancy in accordance wit 
the abandoning of electrical treatment, which has become wellnigh 
unanimous. In the third edition he has recast the chapters on Asepsis 
and the Treatment of Septiczemia, and described the use of gauze-pack- 
ing for hemorrhage and the surgical methods of inducing abortion and 
premature labor. 

While it is true that ‘‘ good wine needs no bush,” still good material 
should be put in worthy dress. It is much to be regretted that so good 
a book in each of its editions has been so badly printed and so wretchedly 
illustrated. The cheapest woodcuts have been employed in illustrating 
this volume, although the resources in the art of the modern book-maker 
could have given the author worthy reproductions of his excellent 
original illustrations. The book should have been reprinted with appro- 
priate and worthy type and illustrations. The author has covered the 
field of modern obstetric practice in a most satisfactory way, and his 
book is among the best of the modern handbooks upon the —. 


TWENTIETH CENTURY PRACTICE: AN INTERNATIONAL ENCYCLOPAEDIA 
OF MoDERN MEDICAL SCIENCE BY LEADING AUTHORITIES OF EUROPE 
AND AMERICA. Edited by Tuomas L. STEDMAN, M.D. Volume VI. 
New York: Wm. Wood & Co., 1896. 


THE first article in this volume, by Professor James, of London, is 
on Diseases of the Nose. Evidently prepared for the general practi- 
tioner, it is to that extent accurate and reliable, and, like the following 
chapter on Diseases of the Accessory Sinuses of the Nose, by Jonathan 
Wright, of Brooklyn, may be consulted with profit. 
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E. J. Moure, of Bordeaux, has written the chapters on Diseases of the 
Nasopharynx and Pharynx and Diseases of the Tonsils. Why these 
should be separated by the article on Diseases of the Ear is hard to 
understand. Dr. Moure’s articles are readable and give a clear expo- 
sition of his own views, but these are not, in our opinion, quite up to 
the usual standpoint in America. Tonsillitis is not described so well as 
we are accustomed to find it in the works of American authors. The 
description of Herpetic Tonsillitis, which the author regards ‘‘ as one of 
the manifestations of herpetic fever,” seems somewhat antiquated. Diph- 
theria is considered under the title of Diphtheritic Angina. This is 
merely an epitome, it being no doubt the intention of the editor to have 
diphtheria described more exhaustively in a later volume. The present 
short article is not so happily conceived as we should like. Diagnosis 
is dismissed in a few lines. The author says that ‘‘ to dwell at length 
upon the points of diagnosis would be a pure waste of time, since 
the bacterioscopic examination alone can give a certain result. Fur- 
thermore, what we seek to know today is simply whether there 
is or is not present the bacillus of diphtheria, and whether the disease 
[sie] is a proper one for the employment of serumtherapy.” This is 
not quite true. The important fact that there is a patient to treat 
behind the ‘‘disease”’ should be intimated here as well as in the sec- 
tion on Treatment, and some fuller advice should be given than is given 
here in regard to the treatment of doubtful cases until the bacterioscopic 
examination has been made, if it can be made at all. 

In the section on Diseases of the Ear Dr. Albert H. Buck has made 
the most of his space, but the article is far too short to give the amount 
of theoretical knowledge of the subject that every physician should have. 
In a work so extensive as this it would seem as if more space could have 
been used for that purpose. 

Diseases of the Larynx fare better at the hands of Francke H. Bos- 
worth, as do those of the Trachea and Bronchial] Tubes, by Sir T. 
Grainer Stewart and George Alexander Gibson. Both these sectious 
are treated from a practical point of view, but with considerable detail, 
and the article on the Trachea and Bronchial Tubes is furnished with 
references to authors cited. 

Winslow Anderson, of San Francisco, has been assigned the section 
on Diseases of the Lungs, excluding Croupous Pneumonia and Tuber- 
culosis. In one respect this section reaches an unusual compieteness, 
viz., in the chapter headed Diseases of the Bronchial Arteries. The 
description of the symptoms of inflammation of the pulmonary arteries 
is quite vivid and the remarks on treatment full, though contradictory. 
The use of diaphoretics to ‘‘ open the pores of the skin” (p. 624) is well 
known to the laity. On the other hand, more important diseases, like 
infarct of the lung and chronic pneumonia, receive very inadequate 
consideration. 

This volume, on the whole, does not reach the plane attained by the 
fourth of the series, which immediately preceded it. The lack of sys- 
tem which permits Diseases of the Ear to be classed among Diseases of 
the Respiratory Organs, and the lack of fulness in certain articles, are 
again prominent as they were in the first two volumes. This volume 
appeared out of order, but nevertheless at the time Volume V. was due. 
The editors and publishers are to be congratulated on the prompt ap- 
pearance of the volumes; but if this is done at the expense of careful 
editorial supervision, the gain is a doubtful one. G. D. 
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The Value and Method of Using Digitoxin in Cardiac Diseases.—Dr. 
KARL HOFMANN notes two objections to the employment of this substance, 
the one its insolubility in water, and the other its causing vigorous local irri- 
tation. It has been used in three instances by the mouth, in thirty-seven by 
subcutaneous injection, and in nineteen by enemata. By the first method 
tablets of z}5 of a grain were given. By the second 1 part of the drug was 
dissolved in 1500 parts of distilled water and 500 parts of absolute alcohol. 
The usual dose ranged from yz}, to gy of a grain, the maximum single dose 
being about 7, of a grain. The daily dosage should not exceed 4, of a grain. 
The remedy should be used freely for from two to four days; the total 
amount in exceptional cases has been } of a grain. The injections are fol- 
lowed by local burning pain lasting for from one-half to three or four hours, 
and redness for two or three days which is sensitive to pressure. Only once 
in about two hundred injections did an abscess supervene. By the last 
method a solution in 500 parts of absolute alcohol with 9500 parts of water 
was employed. The dose is as before, and the duration of treatment from 
three to five days; the maximum amount used was}of agrain. Inappe- 
tence, nausea, vomiting, and pain in the epigastrium occurred in nearly the 
same proportion (one-fourth), whether subcutaneous injections or enemata 
were administered. It is, however, noticeable that these symptoms were 
pronounced in the earlier part of the investigation, when larger doses were 
continued over longer periods of time. Six hours after the first dose in 
many instances the pulse became stronger and the dyspnea was lessened. 
Within twelve hours in nearly all cases diuresis was marked. If enemata 
were employed, these changes occurred in from twenty-four to thirty-six 
hours. In spite of the objections to subcutaneous injections the speedier 
results are favorable to its use, or, as was done in severe cases, one or two 
injections may be given and the treatment then carried on by enemata. The 
indications for the use of the drug are those pathological conditions in 
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which there are arterial ischemia and venous hyperemia—an abnormal divi- 
sion of blood between the systemic and pulmonary circulation. Upon forty- 
four patients the results were unmistakable. Of these, twenty-three showed 
moderately good results: diminution of the dyspnea, strengthening of the 
pulse, and lessened frequency, moderate diuresis, and improvement in the 
general condition. In twenty-one instances, principally of mitral incom- 
petency, the broadening of the pulse with increase of tension, which speedily 
appeared within from six to twelve hours, and reached its highest point upon 
the fourth or fifth day, was well marked. The diminution in pulse-rate, 
which in a few instances reached to forty, appeared after two or three days, 
and remained low, in spite of the discontinuance of the drug, from seven to 
ten days, thus indicating its slow elimination. A peculiar effect upon the 
pulse was noticed—that a previously existing dicrotism became less or disap- 
peared altogether. So far as concerns arhythmia and irregularity of the 
pulse it was repeatedly noted that with the improvement of the other pulse- 
qualities these also were bettered. There was also a constant improvement 
in dyspneea and sensations of oppression. The diuretic effect, as stated by 
other authors, is confirmed in this paper. In about one-third of the cases 
diuresis was prompt and copious. The most important contraindication to 
the use of the drug (besides severe muscular degeneration) is existing well- 
marked gastro-intestinal disturbance. In children, however, this remedy 
must be used only with the greatest care.— Wiener klinische Wochenschrift, 
1896, No. 42, 8. 939. 

The Therapeutic Uses of Tannoform.—Dnrs. D. pe Buck and L. DE Moon 
note the inconveniences of tannin, notably its property of dissolving in the 
stomach, where it irritates the mucous membrane and precipitates albumin, 
mucin, and gelatin, which prevent its use as an intestinal astringent. Tan- 
noform is prepared by dissolving tannin in warm water to which a solution 
of formic aldehyd is added. Some time after the addition of concentrated 


hydrochloric acid a precipitate forms, which is washed with water and dried. 


The result is a light-yellowish powder without taste or odor, insoluble in 
water and in solvents of organic substances, alcohol excepted, but soluble in 
weak alkaline solutions, from which acids precipitate it. From this combina- 
tion we get both an astringent and an antiseptic which is useful for the 
treatment of intestinal catarrh, both acute and chronic. Even in a 15-grain 
dose it does not irritate. It is useful also as a topical application for wounds 
and ulcers, in bromidrosis, bedsores, inflammations of mucous surfaces other 
than those of the digestive tract, as balanitis, vaginitis, ozena. Twenty- 
one instances of its use are reported.— Revue de Thérapeutique Médico-chirurg- 
icale, 1896, No. 19, p. 579. 

Tannigen.—Dr. R. HirscHBERG states that this drug passes through the 
stomach without decomposition, but in the intestine is broken up into tannic 
and acetic acids; this decomposition takes place slowly, so that the entire 
length of the alimentary canal may be acted upon. The dose for an adult 
is 7} grains, given in acachet. If administered in water or milk, it forms 
glutinous masses which are difficult to swallow. It seems to have its most 
important use in the diarrhcas of various kinds, and is contraindicated in 
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inflammatory conditions of the intestine with marked transudation of serum, 
in simple dyspepsias and intestinal disturbances caused by them. —Revue de 
Thérapeutique Médico-chirurgicale, 1896, No. 20, p. 618. 


The Antiseptic Power of some Prepared Antiseptic Solutions.—Dr. G. 
C. CRANDALL, in order to ascertain the power of some of these solutions to 
check the growth of bacteria, made a series of experiments, using sterilized 
bouillon as a culture-medium, with anthrax, diphtheria, and streptococci. 
The solutions tested were borolyptol, pasteurin, euthymol, and listerin, in 
amount from } to 50 per cent. The results show a marked difference in the 
power of the preparations ; the first two are active in relatively weak solu- 
tions, the last two must be used in very strong solutions. Their general 
composition, so far as can be ascertained from their formulas, is similar; but 
the first two contain formaldehyd, which doubtless enhances their antiseptic 
power. The second preparation contains also the oil of cinnamon, which is 
a very efficient antiseptic. These two substances appear to be well adapted 
for use as prepared antiseptics, as the solutions containing them certainly far 
surpass in antiseptic power the two which do not contain them. The vola- 
tile and diffusible properties of formaldehyd render it more effective as a 
rapid antiseptic than the other elements which we find in these preparations. 
—St. Louis Medical and Surgical Journal, 1896, No. 671, p. 293. 


The Value of Amyloform in Surgery.—Dr. C. Lonearp states that this 
is a result of the chemical union of formaldehyd with starch, and appears 
as a white powder, without odor or poisonous properties, and when rubbed 
in the hand has a sandy feel. It is absolutely insoluble in solvents, and is of 
such stability that it is not decomposed by high temperatures. Gauze, when 
impregnated by it, can be treated with steam without changing the drug in 
chemical constitution or physical character. It may be stated that: 1. Itis 
strongly antiseptic, deodorant, and absorbent. 2. It is not decomposed by 
high temperatures. 3. It is non-poisonous and non-irritant. 4. It is cheap. 
Various suggestions as to its use follow, and the general conclusion is that in 
no way is it inferior to iodoform.— Therapeutische Monatshefte, 1896, Heft 10, 
557. 

The Uses of Formaldehyd.—Mr. F. C. J. Brrp states that the commer- 
cial article known by this name is a concentrated solution containing 40 per 
cent. of the drug. The effects produced by the various solutions are as fol- 
lows: 1 to 125,000 kills anthrax-bacilli; 1 to 50,000 prevents the develop- 
ment of typhus-bacillus ; 1 to 25,000 forms a useful injection in leucorrheea ; 
1 to 2500 destroys the more resistant micro-organisms in one hour; 1 to 500 
is useful for the irrigation of catheters and as a mouth-wash ; 1 to 200 or 250 
is a general disinfectant solution for washing hands and instruments, spray- 
ing in sick-rooms, and as a deodorant; 1 to 100 is used for lupus, psoriasis, 
and other diseases of the skin.—American Journal of Pharmacy, 1896, No. 
11, p. 617. 

Hemol.—Dr. JoHANNES BARTELT reports thirty instances of the use of 
this drug. He concludes: 1. That there is no doubt that this remedy is 
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capable of absorption, and in very debilitated individuals is useful for the 
building up anew of the red blood-corpuscles. 2. The relatively small content 
of iron frequently, even after three weeks’ use, does not present any clinical 
results ; therefore the favorable action of hemol must be due to entire con- 
stitution of the remedy, which may be designated as a blood-corpuscle ex- 
tract. 3. Its administration is very simple, for, with the exception of gastric 
ulcer, which it may irritate, there are no untoward symptoms arising from 
its use. It does not give rise to constipation, the appetite remains unchanged 
or improved, and the teeth do not become blackened nor carious. 4. There 
is especially to be commended for the use of neurologists and dermatologists 
a combination with as much arsenous acid as may be necessary, a hundred 
times as much of the drug, which should then be given in pill-form. In 
this way the unpleasant gastric symptoms, to which arsenic may give rise, 
are obviated. Doubtless the arsenous acid combines with the drug, forming 
an arseno-hemol, analogous to the copper-, zinc-, or mercury-hemol, and it is 
probable that there is a rapid absorption.— Therapeutische Monatshefte, 1896, 
Heft 10, S. 533. 

The Effect of Alcohol upon the Growth of Children.—M. LANcEREAUX 
details the important facts in a striking example, and goes on to say that in 
the alimentary hygiene of children milk should not be neglected, because 
it contains all that is necessary for their development—fatty substances, 
albumin, oxygen, and the principal minerals. With it we can be certain 
that the growth will be normal; that there will be no failure in height, no 
rhachitis, no bony lesion. The use of alcohol by children is one cause of 
depopulation. The conclusion reached is that it is as dangerous as is an 
excess of alcohloic beverages for an adult ; for the adolescent they are deadly, 
because they cause organic changes, hinder physical development, and impair 
the normal faculties even to the extent of degeneracy. For these reasons, 
then, alcohol should be proscribed as “drink for children.—Journal des 
Praticiens, 1896 (2e serie), No. 42,"p. 665. * 

Serotherapy in Pulmonary Tuberculosis.—Dr. L. R. REGNIER reports his 
experience with the serum of Maragliano (see this JoURNAL, vol. cxii., No. 4, 
p. 469), which contains the specific antitoxins which neutralize the tuberculous 
poisons in man and animals, and whose bactericidal power can be easily 
demonstrated in vitro. Together with three preceding observations, he now 
presents nine. These are few in number, but possess some value because of 
the length of time during which they were under observation. After citing 
a recent report by Maragliano, of the results in three hundred and twenty- 
four [274] cases, of which fifty are stated to be stationary, one hundred and 
forty improved, forty-five showed good results, twenty-five none, and fourteen 
died. Those instances of tuberculosis associated with other microbes, and 
those of rapid progress show the least favorable results. It is evident that 
in the apyretic cases, even when cavities exist, the serum is endowed with a 
real therapeutic power, and that in proper doses it is not dangerous. So far 
as regards its efficacy we cannot go far wrong when we state that it is one of 
the most active agents which we have at our disposal for the contest against 
pulmonary tuberculosis,—ZLa Progres Médical, 1896, No. 41, p. 233. 
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The Left Auricle in Mitral Stenosis.—In a thesis of seventy-five pages 
Samways (Paris, 1896) attempts to prove that in pure mitral stenosis com- 
pensation is maintained (in the majority of cases) by hypertrophy of the 
auricle, associated with a prolongation of the auricular systole, which con- 
tinues during a part or all of the time during which the ventricle is expell- 
ing its contents. To show that hypertrophy of the auricle predominates 
over dilatation, he offers in evidence quotations from Corvisart, Laennec, 
Stokes, Potain, and Rendu; also a study of the statistics of Guy’s Hos- 
pital, and several surgical autopsies that revealed mitral stenosis accom- 
panied by hypertrophy of the auricle without dilatation. 

Good evidence of the fact that the auricle is able to bear the brunt of the 
valvular lesions Samways finds in the clinical fact that in cases of mitral 
stenosis with the ‘‘ buttonhole ” orifice, so long as the strength of the hyper- 
trophied auricle is maintained there is only the presystolic and not the systolic 
murmur audible. 

This phenomenon is explained on the basis of the physical law, ‘‘ the 
pressure necessary to dilate a hollow sphere varies inversely with its radius,” 
so that the weaker sphere when small may be able to maintain an equilibrium 
(under common pressure) against a sphere with more resistant walls, provided 
the latter be larger. Samways maintains that the same physical conditions 
exist in mitral stenosis accompanied by hypertrophy of the left auricle; e. g., 
the auricle contracts at a time when the ventricle is dilated, and by prolong- 
ing the auricular systole it encroaches upon the systolic phase of the ventricle 
long enough to prevent regurgitation into the auricle. 

This prolongation of the auricular systole in mitral stenosis Samways does 
not claim to prove, but considers it highly probable, in view of the work of 
Roy and Adami and Potain, who state that the auricular systole lasts during 
the preparatory or mitral phase of the ventricular systole in a normal heart. 
The added clinical fact that in well-compensated mitral stenosis the murmur 
precedes the valvular tone heard at the apex during the systole, and also that 
the first phase of the apex-excursion is accompanied by the presystolic mur- 
mur, makes it seem probable that the auricle maintains its contraction during 
a large portion of the time occupied by the systole of the ventricle. Fur- 
thermore, when dilatation of the auricle supervenes compensation is broken 
and a systolic as well as a presystolic murmur is heard. The systolic murmur 
heard at the heart’s apex in mitral stenosis may, in some cases, be from the 
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tricuspid orifice, as the hypertrophied and dilated right heart may form the 
apex of the heart. 


The Etiology of Erythromelalgia—DeEntio (Berliner klinische Wochen- 
schrift, 1896, No. 37) reports an interesting case of erythromelalgia, and 
endeavors to explain the various symptoms of the affection. 

The patient, a washerwoman, aged thirty years, had suffered from repeated 
attacks for a period of five years. The palmar surface of the left hand, in- 
cluding that of the fingers, was of a deep-red color and extremely painful on 
pressure or motion. The skin over the same area presented minute nodules 
the size of millet-seeds, and was constantly bathed with perspiration. On 
the dorsum of the second and third phalanges the skin was thin, smooth, 
and very glossy. The muscles of the left hand were a trifle atrophied, and 
the muscular power somewhat diminished, both of which were attributed to 
disuse of the hand for so long atime. The sole of the left foot and ball of 
the great toe presented a condition similar to that found in the left hand. 
Severe pain was experienced in the left shoulder-joint whenever the arm 
was moved, although there was no evidence of a local joint-affection. The 
patient’s face was of a cyanotic, leaden hue, and the subcutaneous tissue 
thickened and dense, somewhat suggesting myxedema. Dizziness and in- 
tense headaches, associated with vomiting, were frequently experienced. An 
interesting feature in the case was the presence of distinct arteriosclerotic 
changes in the left radial and ulnar arteries, there being no evidence of 
similar changes in other parts of the vascular system. 

The sensibility of the affected parts was slightly impaired, but an electrical 
examination of the muscles and nerves failed to give any evidence of the 
reaction of degeneration. 

Therapeutic agents giving no permanent relief, portions of the left ulnar 
nerve and artery 4 cm. long were excised just above the wrist-joint. After 
the operation the skin of the little finger resumed its natural color and was 
quite dry, while the remainder of the hand retained its cyanotic, hyperemic 
appearance and moist condition. Histological examination of the ulnar nerve 
showed it to be perfectly normal, whereas definite arteriosclerotic changes 
were present in the ulnar artery, the intima being much thickened and the 
lumen of the vessel markedly diminished. 

The return of the normal color of the little finger after operation led Dehio 
to conclude that the hyperemia of the affected part was due to some lesion 
that caused stimulation of the vasodilator nerve-fibres that pass along with 
the nerve-trunks. Had the erythema been due to a paralysis of the vaso- 
constrictor nerve-fibres no change in color could be expected to follow ex- 
cision of a portion of the nerve. 

The excessive sweating and the pain were attributed to irritation of the 
nerves controlling the sweat-secretion and irritation of the sensory nerves 
respectively. The formation of minute nodules and the atrophic changes in 
the skin are not clearly explained, but are considered to be due to trophic 
disturbances. 

An ingenious explanation is given for the changes in the left radial and 
ulnar arteries. Thoma found that where the calibre of a vessel was too large 
for the volume of blood that passed through it, that a compensatory diminu- 
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tion in the size of the lumen of the vessel occurred, and that this was pro- 
duced by a thickening of the intima. Dehio explains the thickening of the 
intima of the ulnar artery in this case in a similar manner. 

Dehio, contrary to the views of many, considers that erythromelalgia is a 
special disease, with a special pathology of its own. He thinks that the 
hand-and-foot symptoms in his case were due to lesions in the cervical 
and lumbar portions of the spina! cord respectively, and regards the most 
likely seat to be in the posterior cornu of the gray matter. The intense head- 
ache, dizziness, vomiting, and facial symptoms, he thinks, were due to an 
intracranial lesion. He is of the opinion that erythromelalgia is central 
rather than peripheral in origin, and that the lesion may probably be glio- 
matous in nature. 

Carious Teeth and Tuberculous Cervical Glands.—Srarcx (Revue de la 
Tuberculose, July, 1896) notes the frequent association between carious teeth 
and enlargement of the cervical lymph-glands. He examined 113 chil- 
dren with enlargement of the cervical lymph-glands, and found that 1 per 
cent. had carious teeth. Not being able to find any other apparent cause 
for the condition, he concluded that. the swollen glands resulted from the 
defective teeth in this series of cases. They corresponded in situation, in 
time of development, and in the degree of enlargement with the condition 
of the teeth. The involved glands were situated on the same side as the 
diseased teeth, the anterior glands being enlarged if the incisors were 
carious, and those at the angle of the jaw when the molars were involved. 
Toothache frequently preceded the enlargement of the glands. Starck 
is of the opinion that the enlarged glands are tuberculous in quite a num- 
ber of these cases. He reports two cases in which he was able to demon- 
strate pretty conclusively that the carious teeth had been the point of 
entrance of the tubercle-bacilli. One, a boy, aged eighteen years, who had 
always been healthy and without a family history of tuberculosis, had caries 
of the molar teeth on both sides, with enlargement of the cervical glands. 
The glands were excised and the teeth extracted. The former proved to be 
tuberculous on examination, and tubercle-bacilli were found in cover-slip 
preparations from two of the decayed teeth. The second was a girl, aged 
fourteen years, with excellent personal history and without a history of tuber- 
culosis in the family. The first inferior molar tooth on the left side was 
carious, and there was an enlarged gland below the ramus of the jaw. The 
gland was removed and showed definite tuberculous disease. Between the 
diseased molar and the adjacent tooth and also forming the floor of the cavity 
in the tooth were characteristic tuberculous nodules with typical giant-cells. 
This latter case is specially interesting, as it seems to show that a carious 
tooth may be the seat of a primary tuberculous focus. With regard to treat- 
ment, the glands should be at once removed and the carious teeth should be 
either properly filled or extracted. As a prophylactic, the teeth should be 
better cared for, and Starck advocates with Rose the placing of school-chil- 
dren under the supervision of a competent dentist. 


Diabetic Neuritis, with Interesting Changes in the Muscles.— Fraser 
(Edinburgh Medical Journal, October, 1896) reports a fatal case of diabetic 
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neuritis. There was nothing special to note in the clinical history of the 
case. The ordinary symptoms of neuritis were present in both lower ex- 
tremities. At autopsy portions of both optic and posterior tibial nerves, 
as well as portions of the tibialis posticus muscle, were removed for exami- 
nation. The optic nerve, on microscopic examination, showed well-marked 
parenchymatous degeneration in various stages. In the posterior tibial nerves 
the degenerative change was almost entirely limited to the medullary sheath 
of the nerve-fibres, the axis-cylinder remaining intact throughout, although 
it here and there presented slight varicosities. The change in the nerve- 
fibres resembled a degenerative change first described by Gombault in the 
nerves of guinea-pigs, to which small quantities of white-lead had been ad- 
ministered along with their food. Gombault gave the degenerative change 
the name of ‘“‘ neurite segmentaire periaxile.” 

The microscopic examination of the tibialis posticus muscle showed an in- 
teresting change. Sections stained with eosin and hematoxylin showed a 
slight increase in the distinctness of the longitudinal striation of the muscle- 
fibres. This increase was explained by treating the sections with osmic acid, 
when it was found to be due to rows of minute fat-granules situated between 
the fibrillee of the muscle. The granules were all extremely small and ap- 
peared to be developed from the cement-substance between the fibrils rather 
than from the fibrils themselves. The degeneration did not affect the whole 
of any one muscle-fibre, but only short lengths of the fibres, and gave the 
section an appearance somewhat similar to that seen in fatty degeneration of 
the heart. In the portions of the muscle where this degenerative change 
was found the transverse striation of the fibres had disappeared. There was 
no multiplication of the nuclei of the sarcolemma or of the connective tissue. 
The process is different from that which results from a descending degenera- 
tion of a nerve, and the change appears to be due to an independent and 
direct action on the muscle itself of some toxic substance, rather than to any 
want of trophic influence on the part of the nerve. 

Fraser has been unable to find any similar condition described in the litera- 
ture, and has suggested the name “‘ disseminated interfibrillary fatty degen- 
eration of the muscle ” to the change. 


Lymphangiectasis of the Tongue.—An interesting case of lymphangiec- 
tasis of the tongue is reported by WILKINSON (Quarterly Medical Journal, 
October, 1896). The patient was a little girl, nine years of age. There was 
nothing of importance in the family history. The child had always been 
pretty healthy, with the exception of slight attacks of inflammation of the 
tongue. The mother thought that the child’s tongue had aways been rather 
large, although her attention was specially drawn to the fact when the patient 
was four years of age. After each attack of inflammation the tongue was 
somewhat larger than before. An examination of the organ between the 
inflammatory attacks showed it definitely, although not greatly, enlarged, 
and marked at the right side by impressions of the teeth and alveolar pro- 
cesses. There was a deep central groove on the dorsum, with a minor groove 
on either side running parallel. The whole of the surface of the tongue, : 
particularly on the under surface just below the tip and lateral margins, was 
covered with small, transparent vesicles, looking like sudamina on the skin. 
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In the left half of the tongue, about midway between the tip and base, was 
an induration about the size of an almond. The vesicles in front of the 
lump were more numerous on the left than on the right side. The majority 
of the vesicles contained a clear lymph and collapsed after being opened. 
A few contained some blood. 

Wilkinson regards the condition as being due to a dilatation of the lymph- 
atics, and that it was probably a case of macroglossia in an early stage. The 
acute inflammatory attacks were likely due to the tongue getting between the 
teeth and being bitten. The inflammatory exudation would cause a further 
obstruction of the lymphatics and thus explain the increase in size after each 
acute attack. 

In 1854 Virchow was the first to show that the so-called hypertrophy of 
the tongue, or macroglossia, consisted of a dilatation of the lymphatics. This 
lymphatic dilatation is considered in most cases to be due to a congenital 
lack of development of the lymphatics. 
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On the Operative Treatment of Hypertrophy of the Prostate, particu- 
larly by Ligation of the Vasa Deferentia.—Including two observations of 
his own, G. STEINHEIL (Thése de Paris, 1896) has collected fifty-seven cases of 
prostatic hypertrophy, in which ligation of the vasa deferentia was per- 
formed. The author believes that the clinical results of ligation and of 
resection of the vasa deferentia in prostatic hypertrophy are similar to those 
of castration. 

Resection, he says, is to be preferred to simple ligation, or the subcutaneous 
division. The operation has given good results, especially in the cases of 
congested, soft, elastic swellings of the prostate. 

He thinks the operation is contraindicated in the irregular, hard, fibrous 
forms of prostatic enlargement, and when the ability of the bladder to con- 
tract is lost completely. In these cases suprapubic cystotomy, perineal pros- 
tatotomy, as recommended by Harrison, and suprapubic prostatectomy have 
the preference. 

In very feeble, old people, and in those with severe organic or mental dis- 
turbances, any operative measure is usually contraindicated. 

While the author admits that castration and the permanent catheter are the 
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basis of the modern treatment of prostatic hypertrophy, he prefers resection 
of the vasa deferentia to the former, and thinks, if this fails, resort to castra- 
tion would be futile. This is, however, not borne out by the experience of 
other writers. 


Rupture of the Pancreas.—Hapra reports the following case in the Med- 
ical Record, 1896, vol. i., No. 3: a boy, aged nine years, was struck in the 
epigastrium with the handle of a bicycle. He fainted, vomited, and in a 
short time appeared to have fully rallied. Five hours after the accident 
he began to have severe abdominal pain. Expectant treatment was adopted, 
as no lesion could be detected, and slow improvement followed. The patient’s 
appetite was excessive and perverted. Twenty-four days after the injury a 
swelling in the region of the stomach was first noted. Three days later a 
fluctuating tumor could be detected behind the stomach. The latter was 
plainly visible through the abdominal wall, as was also the transverse colon. 
The temperature varied between 98.9° and 99.2°. 

A Jiagnosis of rupture of the pancreas was made and the patient operated 
upon. On opening the space between the stomach and the transverse colon 
a clear, limpid fluid escaped. The fluid was found to be alkaline, and readly 
changed starch into sugar. Drainage was provided for, and the wound 
closed. Recovery followed. 


A New Method of Defining the Fissure of Rolando.—Morison describes 
(British Medical Journal, 1896, No. 1868) the following method for locating 
the fissure of Rolando : 

‘* The measurements may be made with a piece of sterilized silk marked 
off by knots to form the triangle, or by defining the sides of the triangle by 
means of the surgeon’s finger, whose length is already known. A point is 
taken half-way between the glabella and the external occ pital protuberance, 
and the breadth of the little finger behind it (about half an inch) indicates 
the apex of the triangle. An isosceles triangle is then mapped out on the 
scalp ; its sides are three and three-quarters inches long. One lies in the 
middle line forward from the point mentioned above. The base measures 
four and one-eighth inches, and is anterior. The posterior side of the tri- 
angle is over the fissure of Rolando. Trigonometrically the apical angle of 
this triangle is 67° 27’ 52’’, and this is practically identical with the angle 
formed by the fissure and the middle line of the skull worked out by other 
methods, and, from an examination of a large number of skulls of various 
sizes, is constant and correct.” 

The Treatment of Paralytic Clubfoot by an Osteoplasty in Combination 
with Arthotomy.—Isnarpt (Cent. fiir Chirurgie, March, 1896) reports two 
interesting cases in which he produced excellent results by the implanta- 
tion of a fragment of denuded bone between the astragalus and tibia, thus 
producing a bony ankylosis. 

He was led to this procedure by finding, on repeating an operation that 
had been unsuccessful, that there was a wedge-shaped space between the 
astragalus and tibia which had been filled only by connective tissue, and 
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consequently did not resist the counter-pressure after the joint was released 
from the bandage. 

Reasoning that the result was similar to that of ununited fractures, where 
the bones are not in close apposition, he determined to induce bony anky- 
losis by filling in the space with freshly denuded bone. This was done, using 
a fragment of child’s bone which had just been resected. The fragment was 
held in place by an iron-wire suture which ulcerated out later, with a small 
sequestrum. The author made the observation at that time that the new 
bone was penetrated by many arterial capillaries, showing that it acted as the 
skeleton over which the new bone grew, and was not of itself permanent. 

Murphy’s Anastomosis-buttons.—Grarr (Arch. fiir klin. Chir., 1896, 
Band 52, Heft 2), after a careful discussion of the application and method 
of employing these instruments in the production of anastomosis, comes to 
the following conclusions : 

1. The Murphy button entirely replaces the intestinal suture. Its great 
value is the ease and rapidity with which it may be employed. 

2. With proper technique, and employment of a well-constructed button, 
its use is absolutely harmless. 

3. Outside conditions may complicate the course of recovery, but are 
less seldom seen, apparently, than one would suppose theoretically. 

4, In every case it is recommended, for certainty, to employ a serous suture 
over the button. 

The author recommends the use of the buttons in every case in which the 
result of the operation is dependent upon the rapid establishment of an an- 
astomosis, and hopes that the cases reported will lead other surgeons to employ 
them. 

Ischemic Contracture of the Flexor Muscles of the Forearm Corrected 
by Excision of a Portion of both Bones.—HENLE (Cent. fiir. Chir., May 9, 
1896) reports a case in which it was impossible to correct the deformity 
produced by the contraction of the flexor muscles of the forearm either by 
an operation embracing all the tendons or by forced extension under anes- 
thesia, as in the former case the operation would have involved too great 
an area, and in the latter there would be no hope of permanent relief. 

The ischemic etiology of the deformity made the muscles useless, and their 
contractibility was destroyed by the formation of connective tissue within 
the muscles themselves. 

There were only two methods of correcting the deformity: one was to 
lengthen the muscles, the other to shorten the bones; the former was im- 
possible, so the author determined upon the latter. 

The resection of both bones restored the usefulness of the arm and cor- 
rected the deformity. 


Cholecysto-duodenostomy and Cholecysto-gastrostomy.—TERNIER ( Rev. 
de Chir., March, 1896) reports two cases that are of great clinical and physio- 
logical interest, illustrating how difficult diagnosis is in these cases, and 
proving that the loss of life by an external fistula does not materially affect 
nutrition, at least for a considerable length of time, and, in addition, that the 
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introduction of bile into the stomach either by a duodenal or gastric fistula 
does not hinder the action of the gastric juice, as has been already demon- 
strated in animals. 

In the first case there were present chronic icterus and biliary lithiasis. 
Cholecystotomy was performed; a biliary fistula resulted, as the duct was 
found to be occluded ; the patient, however, continued to gain flesh, and was 
healthy despite the loss of bile. The inconvenience and irritation of the 
bile externally induced a second operation ; cholecysto-duodenostomy was 
performed, and the patient recovered and continued to improve until an 
intercurrent cancer of the duodenum obliterated the ampulla of Vater, and 
the symptoms returned again. 

In the second case the patient presented marked icteric symptoms which 
became so aggravated and the gall-bladder so dilated that operation was de- 
cided upon. No calculi were present, but a neoplasm of the head of the 
pancreas with an involvement of the liver. A cholecystenterostomy was 
decided upon, but it was found impossible to bring the duodenum and gall- 
bladder together, so the author determined to perform a cholecysto-gastros- 
tomy ; this was done, and the patient made a good recovery. The presence 
of the bile apparently had no influence upon the digestion of the stomach, 
as the patient gained in weight, and there were no symptoms of indigestion 
that could be called gastric. 

Tendon-transplanting in the Treatment of Paralytic Deformities.— 
GoLDTHWAIT (Boston Med. and Surg. Journ., January 6, 1896) calls atten- 
tion to this method as a possibility of furnishing better mechanical attach- 
ment for certain paralyzed or partially paralyzed muscles, as a part of the 
treatment of paralytic deformities. 

The cases selected for operation are those in which one group of muscles 
has been destroyed, leaving the antagonizing or accessory muscles little if 
any impaired. This condition, if not treated, results in a definite deformity, 
simply from muscular activity ; and this becomes more marked as the age of 
the patient increases, partly because of the greater weight to be borne and 
partly because of the greater strength of the non-paralyzed muscles. 

The author then details a number of cases with the rationale of the opera- 
tion in each case. He deduces the following conclusions from his work on 
this subject : 

The best results are to be looked for in the cases in which one group of 
muscles is paralyzed, leaving the antagonizing or accessory group unimpaired. 
Much of the deformity is due to the action of these muscles, without the 
control of the other group. 

Four cases are reported after at least three months since the operation. 
The first case, that of an adult, was operated on over a year ago. In 
all there has been a marked improvement. In three cases the peroneus 
longus was attached to the tendo-Achillis, and the peroneus brevis to the 
flexor longus pollicis. In two cases the anterior tibial tendon was attached 
to the peroneus tertius. 

The tendons were attached by splitting one and drawing the other through 
this, and suturing them with quilted sutures. 
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An Oidium in the Skin of a Case of Pseudo-lupus Vulgaris.—J. C. 
GILcHRIsT and W. R. STOKEs (Bulletin of the Johns Hopkins Hospital, July, 
1896) report the results of microscopic investigation in a case of disease 
of the skin which resembled lupus vulgaris more than other diseases. 
Miliary abscesses were found in the epidermis and in the upper portion of 
the corium, in all of which were numbers of doubly contoured, refractive, 
round and ovoid bodies, many of them with buds, others with vacuoles. They 
were arranged singly or in groups, contained granular protoplasm, and re- 
sembled closely blastomycetes. No tubercle-bacilli could be found in any of 
the sections. The writers were of opinion that this extensive cutaneous dis- 
ease was caused by the species of oidium described, and that this is the only 
example in literature of a pure disease of the skin which has been shown to 
be casued by a species of oidium, and the third example in which lesions of 
the human skin have been produced by organisms allied to the yeast-fungi, 
Busse’s case and Gilchrist’s case being the other two. 

[The case is of great interest, especially in connection with Wernicke’s 
Busse’s, and Gilchrist’s investigations in other similar cases, recently re- 
ported. | 

A New Lotion for Certain Itching-diseases.—C. Back (Monatshefte fiir 
prak. Derm., Bd. 21, No. 3) gives the following formula, of value in dry, 
itching, inflammatory diseases of the skin: tale and powdered starch, of 
each 50 grammes; glycerin, 20; lead-water, 100. This is to be diluted with 
twice the volume of water, shaken, and applied to the skin with a brush or 
mop and permitted to dry on. The effect of the lotion, which of course 
contains the tale in suspension, is cooling, anti-pruriginous, astringent, and 
antiseptic. Half of the lead-water may be replaced by a 1 per cent. 
boric-acid solution, especially where the skin is tender. The lotion is useful 
in acute and chronic dry eczema, papular eczema, and in inflammatory psori- 
asis, but is contraindicated in diseases in which there is fluid discharge. 

[We have tried this lotion in papular and in erythematous eczema, and 
have found it useful. ] 

Local Use of Potassium Permanganate in Diseases of the Skin.—L. D. 
BULKLEY (Medical Record, February 29, 1896) finds this drug, in 1 to 2 per 
cent. strength, useful in a considerable number of cases of eczema, and also 
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in some other diseases accompanied with itching. The solution is brushed 
or mopped over the surface and permitted to dry in, which it does quickly. 
The brilliant pink or magenta-colored fluid turns very soon to a moderately 
dark-brown, staining the skin for some little time and is: finally cast off 
by exfoliation of the tissues which it has oxidized. It is of most value 
in subacute erythematous, papulo-squamous, and moist or weeping eczema. 
Immediate relief from itching is usually experienced. It may be applied 
two or three times daily. It often serves to reduce thickened skin, and in 
some cases its use may be followed by zinc oxide lotion or an indifferent 
ointment. 

Streaked Skin Affections of the Lower Extremity.—JuLius HELLER 
(International Atlas of Rare Skin Diseases, Part xii., 1895) depicts collec- 
tively several old and recent cases of this particular group of diseases of 
the skin. The striated distribution of the disease over a part or the whole. 
of the lower extremity is dependent upon anatomical conditions, and is 
common to the whole class of such affections. The cases depicted and 
described were observed by the writer, by Unna, Shearer, Philippson- 
Unna, and Neumann. Some were of an inflammatory nature, others pos- 
sessed the general characters of nevi, for the most part unilateral. He con- 
cludes that although the illustrations of the five cases, the history of the 
diseases, and his observations upon the cases do not solve the pathogenesis 
of these striated diseases of the skin, nevertheless they lead to the following 
positive and not unimportant conclusions. All attempts to explain by any 
one system the streaked or striated affections of the lower extremity have 
failed. Just as in the one case involvement of the larger lymphatics can 
without doubt be considered the cause of the streaked character of the erup- 
tion, so in other cases this factor can be with certainty excluded. The 
anatomical basis of every case ought therefore to be separately determined. 

Pitting about the Hair-cups.—In a paper read at the meeting of the 
American Neurological Association, June, 1896 (Journal of Nervous and Men- 
tal Disease, September, 1896) BROWNING calls attention to a trophic change 
of the skin in certain nervous disorders of central origin. This change con- 
sists in a faint depression, frequently oval, in the direction of the lines of the 
skin, about the exit of each hair. The depression is slightly paler than 
the surrounding skin, almost like a minute cicatrix, but soft to the touch. 
The change is usually found upon the extremities, being most marked upon 
the lower ones. On the upper extremities it is seen best on the outer side 
of the forearms. On the lower extremities they are chiefly noticeable on 
the front and outer side of the leg a little below the knee. In chronic 
anterior myelitis associated with progressive muscular atrophy the author 
has never found this pitting absent. Other diseases in which it has been 
noted are paralysis due to lead-poisoning, spastic tabes of syphilitic origin, 
grave hysteria. Apparently this pitting is to be regarded as indicative of 
disease of the spinal cord, especially of the anterior horns, and is useful in 
differentiating central from peripheral disease. Prognostically the pitting 
indicates a grave disorder. 
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The Early Recognition and Treatment of Puerperal Fever.—In the 
British Medical Journal, October 24, 1896, ByERs contributes an article upon 
this subject. He very wisely calls attention to the fact that every pregnant 
woman should be examined to determine the presence or absence of dis- 
ease of the blood or deficiency in the processes of elimination. He believes 
that where antiseptic precautions are taken the pulse and temperature vary 
but little from the normal. The first symptoms of septic infection he con- 
siders rapid pulse and fever. The interesting question arises as to whether 
any cause but infection can produce marked change in pulse and temper- 
ature after confinement. He has occasionally seen such cases. Among 
others he describes tonsillitis, appendicitis, influenza, phthisis, rheumatism, 
old pelvic abscesses, and suppurating ovarian tumor as causing rapid pulse 
and high temperature after labor, while puerperal septic infection was absent. 
The earlier after labor the symptoms appear, the worse the prognosis. He 
distinguishes sapremia and septicemia. 

In treatment he would thoroughly examine a patient so soon as symptoms 
appear. The uterus should be explored and any laceration in the genital 
tract disinfected. He has seen good results from prolonged intra-uterine 
irrigation. This should be continued twelve hours in some cases, a dilute 
antiseptic being employed. If the finger can detect sloughing membrane in 
the uterus, then curetting is indicated. Packing with gauze may well follow. 
As regards serum-treatment, sufficient experience is not at hand on which to 
base a judgment. Byers has had no experience with hysterectomy for this 
condition. He recognizes fully the value of tonics and food with these 
patients. 

Variations in Weight in the Newborn Child, and their Cause.—In the 
Archiv fiir Gyndkologie, 1896, Band 52, Heft 2, SCHAEFFER reports his in- 
vestigations upon this subject in the clinic at Heidelberg. His material was 
592 healthy infants in the Heidelberg and Munich clinics, and they were 
observed on the seventh to fourteenth day after birth, 94 of them being 
studied daily. It was found that but 14} per cent. of these children had 
made good by the seventh day their initial loss in weight, while 41 per cent. 
had made good the loss or exceeded it by the fourteenth day. 444 per cent. 
weighed less two weeks after delivery than when born. The lowest weight 
was seen upon the third day, and the greatest gain from the tenth to the 
twelfth. The greatest variation was seen in boys rather than in girls. 
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Young and slender primipare gave birth to the lightest children, showing 
the least tendency to increase in weight. The same was true of mothers who 
had worked hard during pregnancy, or had been ill. Well-nourished women 
between the twentieth and twenty-ninth years of age gave birth to the 
heaviest children. The character of the mother’s recovery from childbirth 
had little to do with the weight of the child. The development of the 
father and peculiarities of race affected the weight of the child consider- 
ably. A reason for the loss of weight in the first few days was found in the 
consumption of tissue to maintain the body-warmth. In the first three days, 
when but little fully formed milk is obtained, the excretion of uric acid is 
greatest. So soon, however, as milk-diet becomes established the quantity of 
urea increases in the child’s urine. Premature children showed greater 
variations in weight and temperature and in the excretions. The children 
of tuberculous and syphilitic mothers failed to gain in weight. Icterus re- 
sulted from the consumption of tissue to maintain body-warmth. It was 
furthered by a lack of water in the organism and was often observed in 
weak, premature, or sick infants. It was also seen in cases in which the 
meconium was slow in coming away. Artificially fed children increase far 
less in weight than do those who nurse. 

Death in the Puerperal Period, Tympany of the Uterus, and the Pres- 
ence of Gas in the Blood.—ScuHNELL reports from the clinic at Wirzburg 
(Monatsheft fiir Geburtshiilfe und Gynikologie, 1896, Band 4, Heft 3) the case 
of a primipara who had a tedious labor under the care of a midwife. When 
she came under observation it was found that a transverse presentation 
existed in a simple flat pelvis. It was impossible to make version because 
of the tetanic condition of the uterus. Accordingly the patient was ad- 
mitted to hospital, and given morphine and warm applications to the abdomen. 
Tympany of the uterus gradually developed. A very difficult version was 
finally made, and an abundance of gas dislodged from the uterus. It was 
necessary to perform craniotomy on the after-coming head. The amniotic 
liquid had a foul odor. The child was a large one, and partly macerated. 
The patient died of shock shortly after. On post-mortem examination the 
great vessels at the base of the heart contained blood mixed with gas. The 
same condition was present in the pericardium, in the lungs, spleen, and 
liver, and to a less extent in the abdominal aorta. It was thought that the 
presence of the bacillus coli communis was responsible for the decomposition 
present. 

The Relationship between Myoma of the Uterus and Sterility.—Hor- 
MEIER (Berliner klinische Wochenschrift, 1896, No. 43) publishes a paper in 
which he gives the statistics from his hospital and private cases, and is led 
to conclude that myoma of the uterus does not in itself cause sterility. His 
analysis of statistics is very minute, and the conclusion seems inevitable. 
He finds in a number of cases that sterility was present during the first five 
years after marriage, before a myomatous tumor could be detected. It is 
only exceptionally that the direct influence of the presence of the tumor in 
producing sterility can be proved. He reports a number of cases in which 
the tumor disappeared during the puerperal state without interference. 
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Nephritis in Infantile Scurvy.—TuHomas (Boston Medical and Surgical 
Journal, September 3, 1896, p. 230) calls attention to the frequency with 
which blood or albumin, or both, has been found in the urine in reported 
cases of infantile scurvy. He is inclined to think that kidney-trouble of 
greater or less severity would probably be found in all, or nearly all, of the 
cases if a microscopic examination were made during the early stages of the 
disease. In certain cases of Gee, Thompson, Barlow, and Sir William 
Roberts the kidney-trouble seems to have been the only symptom of the dis- 
ease, 

The author reports a case showing marked disturbance of the kidneys, 
which, while not the only symptom present, was the first and most marked 
one. The patient was a girl of healthy parentage, fed from birth upon the 
bottle. At the age of three weeks she had been overfed by the nurse and 
began to suffer from digestive disturbances. She was fed upon modified 
milk until at the age of six months she had an attack of diarrhea, which 
yielded after a change in the formula of the milk. After this she failed to 
gain ; each time the food was made more nourishing the digestive trouble 
returned. Finally malted milk was given in alternate feedings with the 
modified milk, and the child began to improve. At the age of seven months 
malted milk alone was given, with half an ounce of cow’s milk or cream in 
each feeding. She continued to gain until eight and one-half months old, 
when she began to take food badly, was feverish, and passe’ a smaller quan- 
tity of urine than usual, which stained the napkins a dark color. The fever- 
ish symptoms subsided in a few days. The urine, now examined for the 
first time, was distinctly red in color, acid in reaction, of a sp. gr. of 1012, 
and contained a trace of albumin and much blood. The microscope showed 
normal and abnormal (shadow) red corpuscles, numerous leucocytes, a few 
renal cells, and very rarely a hyaline cast. The next day the gums about 
the four central incisors were swollen and red. The food was now changed 
to a mixture of milk, cream, and water, unsterilized, with beef-juice and 
orange-juice. The general condition quickly improved, but it was five weeks 
before the urine was perfectly normal. 

The author therefore feels warranted in concluding that in infantile 
scurvy the kidneys are probably affected in a large proportion of the cases, 
at least during the acute stages, and that this catarrhal nephritis is probably 
caused by the presence of an irritant in the blood, which by its effect upon 
the walls' of the renal;vessels produces hemorrhages; that cases occur in 
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which the renal symptoms are the first, or perhaps the only ones observed ; 
and that in suspected cases the condition of the urine may lead to an early 
diagnosis and possibly to the prevention of severer symptoms of the disease. 


Conclusions Concerning Lumbar Puncture.—WENTWORTH (Boston Medi- 
cal and Surgical Journal, August 6, 1896, p. 139) presents a valuable experi- 
mental study of lumbar puncture founded upon twenty-nine cases. His 
conclusions are quoted as follows : 

1. The normal cerebrospinal fluid contains neither cells nor fibrin and is 
perfectly clear. 

2. In cases of meningitis the cerebrospinal fluid is invariably cloudy when 
withdrawn. The degree of cloudiness is to some extent proportionate to the 
amount and character of the exudation in the meninges. 

3. The cloudiness is caused by cells. The character of the cells differs with 
the variety of meningitis. After withdrawal more or less fibrin is formed 
in the fluid. The presence of these cells and fibrin is pathognomonic of 
inflammation in the meninges. 

4, The cloudiness is oftentimes so slight that close observation is neces- 
sary to detect it. 

5. The operation is not difficult to perform on infants and children. It is 
not dangerous, if strict cleanliness is observed. 

6. The differential diagnosis between the various kinds of meningitis can 
be made by microscopic examination of the sediment, by cultures taken 
from the fluid, and by inoculation-experiments. 

7. Inoculation-experiments afford the surest means of determining tuber- 
cular meningitis. They are of value to distinguish between the varieties of 
meningitis in order to determine if tubercular meningitis is recovered from. 

8. In the normal fluid a faint trace of albumin is usually present, about 
one-fiftieth of one per cent., or less, by quantitative analysis. In meningitis 
the amount of albumin is increased, and has varied from one-thirtieth to 
one-tenth of one per cent. 

9. In one case a diagnosis of general infection with the staphylococcus 
pyogenes aureus was made from cultures taken from the cerebrospinal fluid. 

The Action of Streptococci upon Diphtheria-cultures.—By mixing cul- 
tures of the streptococcus with those of the Klebs-Loeffler bacillus Bon- 
HOFF (Hygienische Rundschau, 1896, No. 3, 8. 97) has observed a consid- 
erable increase in the virulence of the latter. The dose necessary to kill 
a guinea-pig was much less than that required for a culture of the 
diphtheria-germ. If the dose was decreased to the point of permitting life 
for two to three weeks, there was observed, besides emaciation, a diminution 
in the secretion of urine, which became sanguinolent. The autopsy showed 
especially profound alterations in the kidneys visible to the naked eye. ‘he 
glomerules were swollen and projected above the cut surface. The micro- 
scope showed the shedding of epithelium from the urinary tubules and the 
presence in their lumen of numerous altered red globules. These lesions 


cannot be obtained with pure cultures of the streptococcus, but only by - 


adding to the diphtheria-cultures the toxins of streptococci obtained from 
cultures four weeks old. 
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New Culture-media for the Gonococcus.—The medium originally pro- 
posed by Wertheim for the cultivation of the gonococcus consisted of one 
part of human blood-serum obtained from the placenta and two parts of 
ordinary nutrient agar. While this medium is still recognized as being 
eminently well adapted to support the growth of the gonococcus, the many 
practical obstacles standing in the way of obtaining human blood-serum 
deprive it of any extended usefulness, and experiments with the blood- 
serum of animals have shown it to be less well adapted to the purpose. In 
1893 Menge suggested the contents of cysts and hydrosalpinx-fluid as a 
substitute for blood-serum, and Neisser obtained an abundant growth on 
a mixture of agar and sterile exudate from a gonorrheal joint. Since 
that time all manner of exudates and transudates have been employed. Of 
these it would seem that the ‘‘ chest-serum ” of HEIMAN (New York Medi- 
cal Record, June 22, 1895) is the most readily obtainable and yields the most 
abundant growth. This last fact is explained by Heiman as due to the high 
serum-albumin content of the pleural exudate. 

Heiman’s medium is substantially the same in its proportions as Wert- 
heim’s. One part of liquid chest-serum, which has been sterilized in test- 
tubes by heating repeatedly to 149° F., is mixed at the time of plating with 
twice its volume of nutrient agar which has previously been melted and 
allowed to cool again almost to the point of solidification. The mixture is 
poured into sterilized Petri dishes, and after solidification is inoculated in 
the usual way. The nutrient agar recommended is the ordinary beef-broth 
with pepton and with or without salt, to which 2 per cent. of agar-agar has 
been added. 

As another medium well adapted to the growth of the gonococcus, McCANN 
(The Lancet, May 30, 1896) recommends the liquid contents of ovarian cysts. 
The fluid is drawn into sterilized, stoppered glass cylinders, is set away in 
an ice-box to allow impurities to settle, is transferred to test-tubes, and is 
slowly coagulated by being heated for four hours at a temperature between 
150° and 154° F. A translucent, clear, solid medium should be the result, 
whose sterility should be tested before using. The growth of the gono- 
coccus upon this medium is described by McCann as being very abundant 
and characteristic. 


Formalin as a Preservative for Gross Specimens.—Among those inter- 
ested in the preservation of gross pathological specimens for museums or 
demonstration the desire has always been felt for a preservative which, with- 
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out making the preparation transparent or destroying it in any way, should 
still preserve the natural color of the tissues. One of the earliest uses to 
which formalin was put was, therefore, to the preservation of such material, 
and it was found to yield most satisfactory results as a preservative, causing 
little if any shrinkage and being relatively cheap. But after a time the 
color of the tissues underwent a disappointing change, owing to changes in 
the blood contained in them. 

To obviate this difficulty JorEs (Centralblatt f. Pathologie, 1896, vii. No. 4, 
134) has experimented with a number of preservative mixtures consisting 
of formalin and various proportions of a number of salts known to have the 
quality of preserving the color of hemoglobin. As the result he advocates 
the use of the following method : 

The tissues are preserved in a solution containing 1 part of sodium chlo- 
ride, 2 parts of magnesium sulphate, 2 parts of sodium sulphate in 100 parts 
of a 5 or 10 per cent. solution of formalin. After sufficient hardening they 
are washed in 95 per cent. alcohol, and are then immersed in 95 per cent. 
alcohol until thoroughly penetrated by it, after which they are permanently 
preserved in a mixture of equal parts of glycerin and water. During the 
immersion in the formalin solution there is a change of color, but return of 
the original color occurs when the specimen is penetrated by the alcohol, and 
remains unless the action of the alcohol be too long continued. It should be 
stopped as soon as the preparation is thoroughly penetrated. 

Specimens preserved in this way by Jores are said to have perfectly re- 
tained their natural color at the end of nine months, and have also shown 
themselves to be suitable for microscopic examination at the end of that 
time. For this purpose the glycerin and water are washed out in strong 
alcohol (absolute is recommended) and the specimens are imbedded in cel- 
loidin or paraffin. 


Notice to Contributors.—All communications intended for insertion in the Original 
Department of this Journal are only received with the distinct understanding that they 
are contributed exclusively to this Journal. 
Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 
Liberal compensation is made for articles used. A limited number of reprints in 
pamphlet form, if desired, will be furnished to authors in lieu of compensation, provided . 
the request for them be written on the manuscript. 
All communications should be addressed to 


Dr. Epwarp P. Davis, 250 South 21st Street, Philadelphia, U. S. A. 
Or 
Dr. Hector Mackenzie, 59 Welbeck St., Cavendish Sq., London, W., Eng. 


CONTENTS. 


ORIGINAL COMMUNICATIONS. 


PAGE 

Rapidly Occurring Hemiplegia in Acute Lead-poisoning. By J. M. DaCosta, 
M.D , LL.D. 127 

On the Treatment of Graves’ 8 Bissese by ‘Means of Thymus Gland. By Heoren 
Mackenzig, M.A., M.D. Cantab., F.R.C.P. Lond. ‘ 132 

Typical Excision versus Inversion of the Vermiform hependie. By @esnes 
Ryerson Fow er, M.D. - 152 

Hysterical Monocular Amblyopia Combing with Vision. 
With Reports of Two Cases. By Morton Prince, M.D. . . 157 

Relation of Dermatitis Herpetiformis to Erythema Multiforme and to Pemphigus. 
By Louis A. Duuetne, M.D. - 169 
A Case of Thoracic Aneurism. By Joun B. M. D. > 173 

REVIEWS. 

A Practical Treatise on Medical Diagnosis for Students and re By John 
H. Musser, M.D.. P 186 

Medical Jurisprudence, Medicine, "By R. A. "Witthaus, 
A.M., M.D., and T. C. Becker, A.B., LL.B. ‘ ‘ 188 

Ptomains, Leucomains, Toxins and Antitoxins; or the Chemical _— in the 

Causation of Disease. By Victor C. Vaughan, Ph.D., M.D., and Frederick G. 

A Text-book of Histology, Penntative wil Practical. For the Use of Students. 
By Arthur Clarkson, M.B.,C.M. Edin. . 192 

Lecture on the Structure of the Central Nervous enn in : i te. By Dr. 
Ludwig Edinger . 194 

Manual of Midwifery for the Uns of Students oat rT By W. E. Foth- 
ergill, M.A, B.S.C., M.B., C.M. . 197 


Short Contributions to Aural Surgery. By Sir William 'B. Dalby, F.R. ©. 8., M. D. 200 


PROGRESS OF MEDICAL SCIENCE. 


THERAPEUTICS. 

PAGE PAGE 
Intestinal Antisepsis . : ‘ . 201} The Preparations of Strophanthus . 207 
A Case of Electric Shock . 202 | Senecio (Groundsel) . 
Treatment of Syphilis and Gonorrhea 202 | Treatment of Dog-bites 208 
Vegetable Dyspepsia . : . 203] Morphine Chloride in Poisoning by 
Treatment of Tuberculous Peritonitis 204| Potassium Cyanide. ° . 208 
Thyroidine . : . Contraindications to the Bromides . 208 
Treatment of . 204] Absolute Alcohol as a Disinfectant . 208 
The Action of Ozone on Nutrition . 204] The “ Disintoxication” of the Blood 
Treatment of Inoperable Tuberculosis 205] in Cerebral Rheumatism . - 208 
Anuria Cured by Vesical Injections . 205] Treatment of Rheumatism ‘ . 209 
Action of Benzacetin in Neuralgia . 205] Treatment of Cardiac Failure . - 209 
Treatment of Erysipelas with Vaseline 205 | A Modified Method of mapamaciaii: 
Uranium Nitrate - Oxygen and Ether . 209 
Treatment of Incontinence of 206} Local Cocaine-anesthesia . 210 
Creosote Valerianate . ° . 206 | A New Stain for the Gonococcus - 210 
Action of Somatose on Milk- 206 | Anesthesia . 
Treatment of Whooping-cough . Treatment of Graves’s - 212 


VOL. 113, NO. 2.—FEBRUARY, 1897. 9 


CONTENTS. 


MEDICINE. 
PAGE PAGE 
Carcinoma of the Thoracic Duct 213 | Ameboid Cells in Ascitic Fluid 218 
Ammonia in Gastric Juice and Saliva 214} Physiology and Pathology of the Thy- 
Thrombosis of the Abdominal Aorta. 215] roid Gland , - 219 
Erythema Exudativum Multiforme . 216 | Effects of the Weather on 219 


Acute Alcoholic Intoxication in a Child 216 
Anchylostomum Duodenale in Negroes 217 
A Symptom of Fecal Tumors 217 
The Percussion of the Spleen 218 


Herpes Labialis in Tubercular Menin- 

gitis . 219 
Changes in Gray Matter of Spinal Cord 220 
Diagnosis of Tumors of Lung by Sputum 220 


Dyspeptic Asthma 218 | Pneumothorax following Puncture 220 
SURGERY. 
Gastro-entero-anastomosis . 221 | Breast-excision for Malignant Disease 225 


Limits of Operations for Cancer 222 
Concerning Nephrectomy . 224 
Sterilization of Catgut by Boiling Water 224 
Immediate Suture of Bladder after 


Subphrenic Abscess and Resection of 

the Kidney ‘ 227 
A Study of Pyzemia and Sete 228 
Cause of Malformations of Extremities 229 


Hy pogastric Incision 225 | Metastatic Exanthemata of the Skin 229 
OPHTHALMOLOGY. 
Electro-magnet in the Diagnosis of Serum-therapy in Diphtheria of Eyes 231 
Iron or Steel within the Eyeball 230 | The Management of Glaucoma . 231 
Formation of Artificial Pupil by Ex- Pigmented Striations in the Fundus 232 
tra-ocular Iridotomy 230 | Asthenopia and Nasal Obstruction 232 
DERMATOLOGY. 

Mycosis Fungoides 232 | Tubercular Leprosy of the Face and 
Bullous Dermatitis from Quinine 234 its Treatment . 234 
OBSTETRICS. 

Use of Steam as an Antiseptic in the | Gonorrheal Endometritis Causing Pre- 
Treatment of Puerperal Endometritis 235| mature Separation of the Placenta 239 
Retroversion of the Pregnant Uterus . 237 | Organic Heart-disease during sated 
Results of Modern Cesarean Section. 237 nancy and Labor 239 
GYNECOLOGY. 
Tuberculosis of the Ovaries 241 Tuberculous Ovarian Cyst . 242 
Ovarian Tumors Complicating Preg- Treatment of Retrodisplacement of 
nancy 241 the Uterus 242 
Closure of the Shtented Wound 241 | Vaginal Extirpation of the een 
Vaginal Extirpation of the Uterus 242| Uterus 243 
HYGIENE AND PUBLIO HEALTH. 
Anticholera Inoculation 244 | Differentiation of Dacilli . 249 
Sterilization of Public Water-supplies 245 | Mortality from Tuberculosis in Ger- 
Examination of Well-waters 247 man Cities 251 
Post-scarlatinal Diphtheria 247 ' Milk as a Conveyer of Disease . 251 


| 
j 
| 


